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(57) ABSTRACT

Novel compounds of Formula I:or an enantiomer, diastere-
omer, tautomer, prodrug or salt thereof, whereinm, Q, T, U, V,
ringA, X,Y, R3s R4s R4as RSas RSbs RScs RSds RSes R6as R6bs and
R, are defined herein, are provided which are TGRS G pro-
tein-coupled receptor modulators. TGRS G protein-coupled
receptor modulators are useful in treating, preventing, or
slowing the progression of diseases requiring TGRS G pro-
tein-coupled receptor modulator therapy. Thus, the disclosure
also concerns compositions comprising these novel com-
pounds and methods of treating diseases or conditions related
to the activity of the TGRS G protein-coupled receptor by
using any of these novel compounds or a composition com-
prising any of such novel compounds.
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BICYCLIC NITROGEN CONTAINING
HETEROARYL TGRS RECEPTOR
MODULATORS

CROSS REFERENCES TO RELATED
APPLICATIONS

This application claims the benefit of International Appli-
cation No. PCT/US2012/035327, filed Apr. 27, 2012, which
claims the benefit of U.S. Provisional Application Ser. No.
61/479,917, filed on Apr. 28,2011. The entire teachings of the
referenced applications are herein incorporated by reference
in their entirety.

FIELD OF THE INVENTION

The present invention provides novel bicyclic nitrogen
containing heteroaryl compounds, preferably tetrahydro-
quinolinyl, tetrahydrocyclopropaquinolinyl, dihydroben-
zooxazinyl, tetrahydrobenzoazepinyl and tetrahydroben-
zooxazepinyl compounds, and analogues thereof, which are
agonists of the TGRS G protein-coupled receptor, composi-
tions containing them, and methods of using them, for
example, for the prevention and/or treatment of diseases or
disorders associated with the modulation of the TGRS G
protein-coupled receptor, e.g., diabetes and obesity.

BACKGROUND OF THE INVENTION

Diabetes mellitus is an epidemic disease that is the fourth
leading cause of death worldwide, the leading cause of kidney
disease in developed countries and the leading cause of blind-
ness in industrialized nations. In 2007, $174 billion of cost
was attributed to the disease from lost productivity and
health-care related expense. The most prevalent form, type 2
diabetes, targets multiple organs and is a progressive disease,
requiring additional treatment and expense as it progresses.
Therefore, new and differentiated treatment options represent
a major unmet medical need. One major recent therapeutic
advance targets the incretin axis, and therapies that either
directly provide additional glucagon like peptide-1 (GLP-1)
through administration of stable GLP-1 analogs or prevent
the degradation of naturally produced GLP-1 via the inhibi-
tion of degradative, protelytic enzymes such as dipeptidyl
peptidase IV (DPP4). In turn, GLP-1 can modulate insulin
secretion resulting in enhanced insulin secretion and glucose
uptake.

Bile acids play essential roles in the absorption of dietary
lipids and in the regulation of bile acid biosynthesis. While
bile acids have long been known to be essential in dietary lipid
absorption and cholesterol catabolism, in recent years an
important role for bile acids as signaling molecules has
emerged. Bile acids are ligands for the G-protein-coupled
receptor (GPCR) TGRS and activate nuclear hormone recep-
tors such as farnesoid X receptor a (FXR-a). Through activa-
tion of these diverse signaling pathways, bile acids can regu-
late their own enterohepatic circulation, but also triglyceride,
cholesterol, energy, and glucose homeostasis. Thus, bile acid
(BA) controlled signaling pathways are promising novel drug
targets to treat common metabolic diseases, such as obesity,
type Il diabetes, hyperlipidemia, and atherosclerosis.

The receptor commonly referred to as TGRS (also known
as GPBAR1, BG37, AXOR109, GPCR19, and GPR131) has
been shown to respond to bile acids, and thus is postulated to
mediate the recently discovered signaling properties attrib-
uted to these molecules. The membrane-bound receptor is
highly expressed in the gall bladder, but also throughout the
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intestinal tract, and has also been reported in myocytes,
monocytes/macrophages as well as other tissues and organs.
The TGRS receptor is known to be coupled to the Gs type G
protein which activates cAMP biosynthesis, which in turn is
thought to mediate some or all of the TGR5-mediated bio-
logic actions.

Glucagon-like peptide-1 (GLP-1) is produced by L-cells in
the distal digestive tract and affects multiple metabolic
parameters, including enhanced insulin secretion, glucagon
suppression, and lowering of blood glucose. Modulation of
the TGRS receptor has been proposed to result in the stimu-
lation of GLP-1 secretion in the gastrointestinal tract, which
upon acting on the pancreatic beta cell could then result in
additional glucose-stimulated insulin secretion (GSIS).
TGRS receptor signaling has also been suggested to increase
oxidative phosphorylation and energy metabolism in muscle
and mediate anti-inflammatory actions at other sites of dia-
betic injury, which together or separately may hold potential
benefits for treatment of the disease. Administration of bile
acids to mice has also been reported to increase energy expen-
diture, thereby preventing obesity and insulin resistance. This
novel metabolic effect of bile acids is thought to be dependent
on induction of type 2 iodothyronine deiodinase (D2) and
conversion of T4 to T3, because it is absent in D2—/— mice.

Accordingly, compounds that activate TGRS, alone or in
combination with other medicaments, could demonstrate a
wide range of utilities in treating inflammatory, allergic,
autoimmune, metabolic, cancer and/or cardiovascular dis-
eases, in particular diabetes mellitus. PCT Publication Nos.
WO 2010/093845 Al, WO 2011/071565 Al, WO 2010/
059859 A1, WO 2010/016846 A1, WO 2009/026241 A1, WO
2008/067222 Al, WO 2008/097976 Al and WO 2008/
067219 A2, disclose compounds that activate TGRS and
methods of treating diseases associated with TGRS. The ref-
erences also disclose various processes to prepare these com-
pounds.

SUMMARY OF THE INVENTION

In accordance with the present invention, compounds are
provided that have the general structure of Formula I:

i
X
Rea Q R3 Rsp
RSa RSC
(CR4R4)m
R N7
Ree )\ T—U Rsq
(@) \' -
RSe

or an enantiomer, diastereomer, tautomer, prodrug or salt
thereof, whereinm, Q, T, U, V, ring A, X, Y, R;, R, R, ,, R,
Ry, Rs., Rsy R, Reys Ry and Ry, are defined below.
Compounds of the present invention modulate the activity
of G protein-coupled receptors. Preferably, compounds ofthe
present invention modulate the activity of the TGRS G pro-
tein-coupled receptor (“TGRS5”). Consequently, the com-
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pounds of the present invention may be used in the treatment
of multiple diseases or disorders associated with TGRS, such
as diabetes and related conditions, microvascular complica-
tions associated with diabetes, the macrovascular complica-
tions associated with diabetes, cardiovascular diseases, Meta-
bolic Syndrome and its component conditions, obesity and
other maladies. Examples of diseases or disorders associated
with the modulation of the TGRS G protein-coupled receptor
that can be prevented, modulated, or treated according to the
present invention include, but are not limited to, diabetes,
hyperglycemia, impaired glucose tolerance, insulin resis-
tance, hyperinsulinemia, retinopathy, neuropathy, nephropa-
thy, delayed wound healing, atherosclerosis and its sequelae,
abnormal heart function, myocardial ischemia, stroke, Meta-
bolic Syndrome, hypertension, obesity, dyslipidemia, hyper-
lipidemia, hypertriglyceridemia, hypercholesterolemia, low
HDL, high L.DL, non-cardiac ischemia, vascular restenosis,
and pancreatitis.

In addition, the present invention relates to a formulated
product wherein the selected formulation is made by using a
compound of Formula 1, Ia, Ib, Ic, 1d, Ie, If, Ig, Ih, Ij and the
examples, as the only active ingredient or by combining (a) a
compound of Formula 1, Ia, Ib, Ic, 1d, Ie, If, Ig, Ih, Ij and the
examples, (using any of the compound embodiments listed
herein) and (b) an additional active ingredient, for example, a
dipeptidyl peptidase-IV (DPP4) inhibitor (for example, a
member selected from saxagliptin, sitagliptin, vildagliptin
and alogliptin).

In addition, the present invention relates to a formulated
product wherein the selected formulation is made by using a
compound of Formula 1, Ia, Ib, Ic, 1d, Ie, If, Ig, Ih, Ij and the
examples, as the only active ingredient or by combining (a) a
compound of Formula 1, Ia, Ib, Ic, 1d, Ie, If, Ig, Ih, Ij and the
examples, (using any of the compound embodiments listed
herein) and (b) a dipeptidyl peptidase-IV (DPP4) inhibitor,
wherein the DPP4 inhibitor is saxagliptin.

In addition, the present invention relates to a formulated
product wherein the selected formulation is made by using a
compound of Formula 1, Ia, Ib, Ic, 1d, Ie, If, Ig, Ih, Ij and the
examples, as the only active ingredient or by combining (a) a
compound of Formula 1, Ia, Ib, Ic, 1d, Ie, If, Ig, Ih, Ij and the
examples, (using any of the compound embodiments listed
herein) and (b) an additional active ingredient, for example,
an SGLT2 inhibitor (for example, a member selected from
3-(benzo[b]furan-5-yl1)-2',6'-dihydroxy-4'-methylpropiophe-
none-2'-O-(6-O-methoxycarbonyl)-f-d-glucopyranoside,
phlorizin, TS-033, dapagliflozin, sergiflozin, AVE 2268 and
canagliflozin).

In addition, the present invention relates to a formulated
product wherein the selected formulation is made by using a
compound of Formula 1, Ia, Ib, Ic, 1d, Ie, If, Ig, Ih, Ij and the
examples, as the only active ingredient or by combining (a) a
compound of Formula 1, Ia, Ib, Ic, 1d, Ie, If, Ig, Ih, Ij and the
examples, (using any of the compound embodiments listed
herein) and (b) an SGLT2 inhibitor, wherein the SGLT2
inhibitor is dapagliflozin.

Therefore, in another embodiment of the present invention
provides for compounds of Formula 1, Ia, Ib, Ic, Id, Ie, If, Ig,
Ih, Ij and the examples, pharmaceutical compositions con-
taining such compounds, and for methods of using such com-
pounds. In particular, the present invention provides a phar-
maceutical composition comprising a therapeutically
effective amount of a compound of Formula I, Ia, Ib, Ic, Id, Ie,
If, Ig, Th, Ij and the examples, alone or in combination with a
pharmaceutically acceptable carrier.

Further, in another embodiment of the present invention
provides a method for preventing, modulating, or treating the
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progression or onset of diseases or disorders associated with
the activity of the TGRS G protein-coupled receptor, such as
defined above and hereinafter, wherein a therapeutically
effective amount of a compound of Formula I, 1a, Ib, Ic, Id, Ie,
If, Ig, Ih, Ij and the examples, is administered to a mamma-
lian, i.e., human, patient in need of treatment.

The compounds of the invention can be used alone, in
combination with other compounds of the present invention,
or in combination with one or more other agent(s).

Further, the present invention provides a method for pre-
venting, modulating, or treating the diseases as defined above
and hereinafter, wherein a therapeutically effective amount of
acombination of a compound of Formula 1, Ia, Ib, Ic, Id, Ie, If,
Ig, Ih, j and the examples, and another compound of Formula
1,1a,Ib, Ic, Id, Ie, If; Ig, Th, Ij and the examples, and/or at least
one other type of therapeutic agent, is administered to a
mammalian, i.e., human, patient in need of treatment.

DETAILED DESCRIPTION

In one embodiment, the present invention provides a com-
pound of Formula I:

i
X
Rea Q Rz Rsp
RSa RSC
(CR4Rug)m
R N7
Ree )\ T—U Rsq
(@) \' -
RSe

enantiomer, diastereomer, tautomer, prodrug or salt thereof
wherein:

mis 1 or2;

Qis CR,R,, O,—CR, R,—0—, S, SO or SO,;

T is (C,-Cy)-alkyl, (C,-Cy)-alkenyl, (Cs_,)-aryl or
(Cs_10)-heteroaryl, all of which may be optionally substituted
with one or more substituents selected from hydrogen, *H,
halogen, C,-Calkyl, C,-C,alkoxy, CN, (C,-C, ,)-cycloalkyl
or halo(C,-Cy)-alkyl and wherein a carbon atom of the alkyl
chain may be replaced with a heteroatom selected from N, O,
and S;

Uis abond, S, NR,,, O or a (C;-Cy)-cycloalkyl;

V is a bond, —CH,—, O or a (C,-Cy)-cycloalkyl;

Ring A is a 5- to 6-membered aryl or heteroaryl, wherein
the aryl and heteroaryl may be optionally substituted with one
or more substituents selected from hydrogen, halogen, oxo,
C,-Ci alkyl, C,-Cg4 alkoxy, CN, (C;-C, ,)-cycloalkyl and halo
(C,-Cy)-alkyl and the heteroaryl contains 1-4 heteroatoms
selected from N, O, and S;

X is a bond, (C,-Cy)-alkyloxy, (C;-Cy)-cycloalkyl, (C,-
Ce)-cycloalkyl-(C,-Ce)-alkyl, (Cs_jo)-aryl, (Cs.,o)-aryloxy,
(Cs.10)-aryl-(C-Cg)-alkyl, (Cs_o)-aryl-oxy-(C,-Cq)-alkyl,
(Cs_ 0)-aryl-(C,-Cy)-alkyloxy or heteroaryl-(C,-Cy)-alkyl,
wherein the heteroaryl contains 4- to 10-members and 1-4
heteroatoms selected from N, O, and S and any alkyl, aryl and
heteroaryl may be optionally substituted with one or more
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substituents selected from hydrogen, halogen, C,-C; alkyl, -continued
C,-C, alkoxy, CN, —COOH, —NR R, —OH, (C;-C,,)- (l)l ﬁ ﬁ
cycloalkyl, (C;-C,,)-cycloalkyloxy and halo(C, -Cy)-alkyl; N N R
Yis (CRARo), W C—N—R;g—OH, C—N—R;3—P—0ORys,
W is hydrogen, —OH, cyano, heteroaryl, which may be 3 Ryo Rio ORy
optionally substituted with one or more R,,’s, heterocyclo, 0 0
which may be optionally substituted with one or more R,’s, Il Il
~NR,5)R,o, —C—N—R;g—O0—P—0Ry,
10 Rio ORy
I I
Il l
—S—O0H, ——P—0Ry, —l}!—ORZQ, —N—C—N—Rs—C—0Ry,
(ll ORyo H Rio Rio
O (€] 15 (ﬁ
——0—P—0Ry, ——O—R;z—P—O0Ry, —I|\I—C—N—R18—I|>—0R29,
ORy ORy Rio Rio ORy
Rie o] 0
I 20 ll I
N ﬁ R
—O0—C—Ry5, — N—C—NR Ry, —N—C—Ryg, R O Ry 0
O
Rio Ryo [
0 0 25 —Ir—ﬁ—N—ng—C—OH,
—N—C—NRgRyo, —N_H—RIS_H—OH, R O Rio
R19 ng (ﬁ (ﬁ (ﬁ
O O O O —O_C—N_RIS—C_N_RIS_S_OH,
I | | | 30
—C—OH, —(C—O0R;3; —N—C—0—R;s—C—OH, Ry Ry
O O
R
. % I I
i i —C—N—RIS—C—T—RIS—C—OH,
—T—C—T—RIS—C—OH, 35 Ry Ry
Ryo Ryo I
I I I B
—o—c—lel—ng—c— , —C—R;s—C—OH, (ll Il{w
40
Ry 0
i i i i —0—C—N—Rjs—N(Ras)RpsR2s,
—C—N—R;3g—C—O0H, ——C—N—R;;—C—ORyg, Ry
Rio Ryo 45 ﬁ
O (€] O
I Il Il —S—N—R ;35— NR23)Rz0R2,
—N—S—R;s—C—OH, —O0—R;3—C—OH, Il
[l O R
Ry, O
50
| l I I — N—C—N—R 35— NRygRxsR.
—C—N—R ;35— S—OH, —C—Il\I—RIS_S_RIQ, | 187 N(R28)R20R20,
Rio Rio
Ryg O Ryg (@]
O O ﬁ
| | 33 —N—C—N—R;5—NR ;R
——C—N—R;5—S—NR,sRos, | I8 18R 10,
Ry (ll Ryo Ryo
I I I
—O0—C—N—R;;—S—OH, 60 ——C—N—R;3—NR35)R59R 79,
Rio 0 Rio
I I I I
—Il\I—C—Il\I—RIS—ﬁ—OH, _C_T_RIS, —Il\T—C—Rls—N(st)Rzngg,
65

Ryo Ryo o Ryo Ryo
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-continued
Rie

I
N

—O0—R;s5—N—C—NR;gR}y, —O—R;3—S—OH,

Rie o]
Il{ls
I I I
— C—N—R;s—N—C——NR9R;y, —S—Rs—C—OH,
Ryo Ryg
(ﬁ O
—S—ng—ﬁ—OH, ——S—R,;g5—P—ORy,
o} ORyo
O O

— §—R;g—P—ORyy, ——S—R;g—O—P—0Ryy,

H ORy

(€] (€] (€]
l I | ll

—S—R;y3—C—OH, —S—R;;—S—OH,

¢}

0 0
l

——S—Rjg—P—O0Ryy,

ORyo

e}

(€]
l |

——S—Rjs—P—0Ry,

H

(€]
ll

——S—R g—0—P—O0Ry,

ORyy

(6] (0] (€]
| I ll

—S—R;35—C—OH, ——S—R;3—S—OH,

o o
—ﬁ—Rls_Il’—Ost), ——S—Ry;g—P—O0Ryy,
o} ORyo

0 0 0
|| | ll

—C—N—S—Rys,

Ry O

I
—s—ng—o—I[—ORzg, or

0 ORyo

wherein the amino, hydroxy or acidic moiety may attach at
any position of R, ;

R, is hydrogen, —OH, oxo, (C,-Cy)-alkyl, (C5-C,,)-cy-
cloalkyl or halo(C,-Cy)-alkyl;

R,, is hydrogen, —OH, oxo, (C,-Cy)-alkyl, (C5-C,,)-cy-
cloalkyl or halo(C,-Cy)-alkyl;

or R, and R,, can optionally be linked to form a linking
group containing 1-2 carbon atoms;

w
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R; is hydrogen, (C,-Cy)-alkyl, (C5-C,,)-cycloalkyl or halo
(C,-Cy)-alkyl;

or R, and R; can optionally be linked to form a linking
group containing 1-5 carbon atoms to form a (C;-C,)-cy-
cloalkyl ring, a halo(C;-C,)-cycloalkyl ring or an aryl ring;

R,, at each occurrence, is independently hydrogen, —OH,
halogen, halo(C,-C)-alkyl or (C,-Cy)alkyl;

R,,, at each occurrence, is independently is hydrogen,
—OH, halogen, halo(C,-Cy)-alkyl or (C,-Cy)alkyl;

or R; and R, can optionally be linked with the carbons to
which they are attached to form a linking group containing
1-5 carbon atoms to form a (C;-C,)-cycloalkyl ring, a halo
(C5-C,)-cycloalkyl ring or an aryl ring;

or R, and R,, can optionally be linked to form a linking
group containing 1-4 carbon atoms;

Rs, is hydrogen, halogen, C,-C; alkyl, C,-C; alkoxy, CN,
(C5-Cy)-cycloalkyl or halo(C,-Cy)-alkyl;

Rs, is hydrogen, halogen, C,-Cq alkyl, C,-C, alkoxy, CN,
(C5-Cy)-cycloalkyl or halo(C,-Cy)-alkyl;

Rs, is hydrogen, halogen, C,-C; alkyl, C,-C, alkoxy, CN,
(C4-Cy)-cycloalkyl or halo(C,-Cy)-alkyl;

Rs, 1s hydrogen, halogen, C,-Cq alkyl, C,-C, alkoxy, CN,
(C4-Cy)-cycloalkyl or halo(C,-Cy)-alkyl;

Rs, is hydrogen, halogen, C,-C; alkyl, C,-C, alkoxy, CN,
(C5-Cy)-cycloalkyl or halo(C,-Cy)-alkyl;

or two of Ry, Rs,, Rs., Rs,; or Rs, may be taken together
with the atoms to which both are attached form a 3- to 8-mem-
bered ring, which may optionally contain 1-4 heteroatoms
selected from N, O, and S;

R, is hydrogen, halogen or C,-C; alkyl;

R, 1s hydrogen, halogen or C,-C; alkyl;

R, is hydrogen, halogen or C,-C; alkyl;

R,, is hydrogen, C,-C, alkyl or —CO,(C,-Cy)-alkyl;

n is 0-6;

R,sis Hor —CN;

R,g, at each occurrence, is independently (C,-Cy)alkyl,
(C5-C,,)-cycloalkyl, a fused (C5-C,g)-cycloalkyl, (C,-Cy)
alkyl-(C;-C, ,)-cycloalkyl-(C,-Cylalkyl, (C,-Cg)alkyl-(C;-
Cyz)-cycloalkyl, (Cs_p)-aryl, (Cs-C,p)-aryl(C,-Cglalkyl, a
heteroaryl, a heteroaryl(C,-Cy)alkyl, a heterocyclo(C,-Cy)
alkyl or a heterocyclo, all of which may be optionally substi-
tuted with one or more R,,’s and wherein the heteroaryl and
heterocyclo contain 4- to 10-members and contain 1-4 het-
eroatoms selected from N, O, and S;

R,q, at each occurrence, is independently hydrogen, (C,-
Cg)-alkyl, (C5-C,,)-cycloalkyl, (Cq_,o)aryl, a 4- to 10-mem-
bered heteroaryl, which contains 1-4 heteroatoms selected
from N, O, and S; or a 4- to 10-membered heterocyclo, which
contains 1-4 heteroatoms selected from N, O, and S, wherein
the alkyl, cycloalkyl, aryl, heteroaryl and heterocyclo may be
optionally substituted with one or more R,,’s;

orR,gand R, are taken together with the nitrogen to which
both are attached to form a 3- to 8-membered ring, which may
optionally contain 1-4 heteroatoms selected from N, O, and S
and be optionally substituted with one or more R,,’s;

R,,, at each occurrence, is selected from halo, —OH, (C, -
Cg)-alkyl, (C,-Cy)-alkenyl, (C,-Cy)-alkynyl, —(C5-C,,)-cy-
cloalkyl, (C,-Cy)-alkyloxy, cyano, oxo, nitro, —COOH,
—SO,H, —CO(C,-Cy)-alkyl, —CO(C;-C,,)-aryl, —CO,
(C,-Co)-alkyl, —CONR, R0, —NRysRs0. —NR,,C(—0)
NRgR50, —NRC(=NRp6)NR R 5, —SR,5, —S(=0)
(—NRz)Rz5, —S(—OH)R;5. —S(—O)R;, —S(—0),

295 —NR,,CO,(C,-Cy)-alkyl, —NR,:SOR,,
—O(C—=0)—(C,-Cy)-alkyl, —O(C—O)NR,sR;5; —(C;-
Cy)-alkylCOOH, —(C,-Cg)-alkylOH, —(C,-Cy)-alkyl
(NH,)COOH, —(C,;-Cg)-alkyICONR,gR,5, —(C;-Cq)-
alkyl-CO,(C,-Cy)-alkyl, —O—P(=—0)(OH)(OR,y),
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—O—CR,5R,0—P(—0)(OH)(OR,). —P(=0)(OH)
(ORy), (Cqioaryl, (Coip)aryl(Ci-Ce)-alkyl, (Cq_yjo)ary-
loxy, a 4- to 10-membered heteroaryl, which contains 1-4
heteroatoms selected from N, O, and S; or a 4- to 10-mem-
bered heterocyclo, which contains 1-4 heteroatoms selected
from N, O, and S; wherein any alkyl, cycloalkyl, aryl, het-
eroaryl, and heterocyclo may be optionally substituted with
one or more substituents selected from the group consisting
of: halo, —OH, (C,-Cy)-alkyl, (C,-Cy)-alkenyl, (C,-Cy)-
alkynyl, (C,-Cy)-alkyloxy, cyano, nitro, —COOH, —CO
(C,-Cyralkyl, —CO,(C,-Cy-alkyl, = —CONR,R,,,
—NRyRo9, —N(R55)R59R 59, —O(C=0)—(C,-Cy)-alkyl,
—O(C—=0)NR4R,5; —(C,;-C¢)-alkylCOOH, —(C,-Cy)-
alkylOH, —(C,-Cy)-alkyl(NH,)COOH, —(C,-Cy)-
alkylCONR 4R, —(C,-Cy)-alkyl-CO,(C,-Cg)-alkyl,
—O—P(0)(OH)(OR). —O—CR;5R,0—P(—0)(OH)
(OR ), —P(—O)(OH)(OR,,), —S(—0),0H, (Cq_p)aryl. a
4- to 10-membered heteroaryl, which contains 1-4 heteroat-
oms selected from N, O, and S, a 4- to 10-membered hetero-
cyclo, which contains 1-4 heteroatoms selected from N, O,
and S; halo(C,-Cy)alkyl, and halo(C,-Cy)alkyloxy;

R,,, ateach occurrence, is independently hydrogen, —OH,
(C,-Cg)-alkyl, (C;5-C,,)-cycloalkyl, (Cgp)aryl, a 4- to
10-membered heteroaryl, which contains 1-4 heteroatoms
selected from N, O, and S; or a 4- to 10-membered heterocy-
clo, which contains 1-4 heteroatoms selected from N, O, and
S, wherein the alkyl, cycloalkyl, aryl, heteroaryl and hetero-
cyclo may be optionally substituted with one or more sub-
stituents selected from hydrogen, —OH, halogen, C,-C,
alkyl, C,-C; alkoxy, CN, (C;-C,,)-cycloalkyl and halo(C, -
Co-alkyl;

R,,,, at each occurrence, is independently hydrogen,
—OH, (C,-Cy)-alkyl, (C5-C,,)-cycloalkyl, (Cg4_,o)aryl, a 4-
to 10-membered heteroaryl, which contains 1-4 heteroatoms
selected from N, O, and S; or a 4- to 10-membered heterocy-
clo, which contains 1-4 heteroatoms selected from N, O, and
S, wherein the alkyl, cycloalkyl, aryl, heteroaryl and hetero-
cyclo may be optionally substituted with one or more sub-
stituents selected from hydrogen, —OH, halogen, C,-C,
alkyl, C,-C; alkoxy, CN, (C;-C,,)-cycloalkyl and halo(C, -
Cy)-alkyl;

R,g and R,,, at each occurrence, are independently hydro-
gen, (C;-C,,)-cycloalkyl, or (C;-Cyglalkyl, wherein the
cycloalkyl and alkyl may be optionally substituted with one
or more substituents selected from the group consisting of:
halo, —OH, (C,-Cy)-alkyl, (C,-Cy)-alkenyl, (C,-Cy)-alky-
nyl, (C,-Cy)-alkyloxy, cyano, nitro, —COOH, —CO(C,-
Cy)-alkyl,—CO,(C,-Cy)-alkyl,—CONR;R;,,—NR; Ry,
—O(C—=0)—(C,-Cg)-alkyl, —O(C—O)NR;5R;5; —(C;-
Cg)-alkylCOOH, —(C,-Cg)-alkylOH, —(C,-Cy)-alkyl
(NH,)COOH, —(C,;-C¢)-alkyICONR;gR;o, —(C;-Cg)-
alkyl-CO,(C,-Cy)-alkyl, —O—P(=—0O)(OH)(OR;,),
—O—CR,4Ry—P(—O)OH)(OR,;),  —P(—O)OH)
(OR55), —S(—=0),0H, (C4_, o)aryl, a 4- to 10-membered het-
eroaryl, which contains 1-4 heteroatoms selected from N, O,
and S, a 4- to 10-membered heterocyclo, which contains 1-4
heteroatoms selected from N, O, and S; halo(C,-Cy)alkyl, and
halo(C,-Cy)alkyloxy;

or R, 5 and R, are taken together with the nitrogen to which
both are attached to form a 3- to 8-membered ring, which may
optionally contain 1-4 heteroatoms selected from N, O, and S;

R;¢ and R, at each occurrence, are independently hydro-
gen or (C,-Cy)alkyl;

or R;5 and R, are taken together with the nitrogen to which
both are attached to form a 3- to 8-membered ring, which may
optionally contain 1-4 heteroatoms selected from N, O, and S.
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In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein the compounds are compounds
of formula Ia:

Ta

CHo)m

R )\ T—U
o v’

In yet another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein the compounds are compounds
of formula Ib:

()
Req Q Rj Rsp

O \r Rsq Rse
RS N~ (
Rsg

Rse

Ib

Rse

Rss

Rse

In yet another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein the compounds are compounds
of formula Ic:

Ie

Réa
O Rsa
Rép N
)\ T—U
O V/

Ree Rsa

Rse
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In still yet another embodiment, the present invention pro-
vides compounds, enantiomers, diastereomers, tautomers,
prodrugs or salts thereof, wherein the compounds are com-
pounds of formula Id:

Id

<

Rﬁll
O Rsa
Ré» N
)\ T—Uu
O v -

In one embodiment, the present invention provides com-
pounds, enantiomers, diastereomers, tautomers, prodrugs or
salts thereof, wherein the compounds are compounds of for-
mula Je:

RGC

Rse

i
X
Req O Rsp
RSa RSC
RS N
Rec )\ T—U Rsa-
(@) \' -
RSe

In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein the compounds are compounds
of formula If:

It

i

X
Réa S Rsp

RSa RSC

Ré&» N

Ree T—U Rss

(@) \' -
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In yet another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein the compounds are compounds
of formula Ig:

Ig

Rﬁll

Rsq

N
RGC )\ T
O V/ \U

Rse
R§

Rss
RSe
In yet another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-

drugs or salts thereof, wherein the compounds are compounds
of formula Th:

i
X
R6[1
Rs
R&» N ‘
Ree )\ T
O \' N 18}

In yet another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein the compounds are compounds
of formula Ij:

1
X
Réa l 0
Rés N
Ree )\
(@)

Th

Rsq

RSe

Rsq.

RSe
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In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, R,, and R,, , are both hydrogen.

In yet another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein R ,, R, and R are all hydro-
gen.

In still yet another embodiment, the present invention pro-
vides compounds, enantiomers, diastereomers, tautomers,
prodrugs or salts thereof, wherein Vis abond, —CH,—, or O.

In one embodiment, the present invention provides com-
pounds, enantiomers, diastereomers, tautomers, prodrugs or
salts thereof, wherein V is a bond or O.

In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein V is a bond.

In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein U is O.

In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, whereinV is abond, —CH,—or O and
Uis O.

In one embodiment, the present invention provides com-
pounds, enantiomers, diastereomers, tautomers, prodrugs or
salts thereof, wherein V is a bond or O and U is O.

In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein V is a bond and U is O.

In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein R, R, ., R¢,,, R¢z, R Rop and
R,,, are all hydrogen, V is a bond and U is O.

In one embodiment, the present invention provides com-
pounds, enantiomers, diastereomers, tautomers, prodrugs or
salts thereof, wherein:

W is heteroaryl, which may be optionally substituted with
one or more R,,’s,

I I
—ﬁ—OH, —P—O0Ry, ——P—ORy,
o] ORyo H
O O
—O0—P—0R,;, —O—R;s5—P—O0Ry,,
ORy9 ORy9
Rie
I i i
—O—C—Ryg, —Il\I—C_Nngng, IF_C_leb
ng R19
O
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-continued

I
—N—C—N—Rj—C—OH,

I
—N—8—R;s—C—OH,

—O0—R;;—C—OH,

R O
O
I I Il
—C—Il\I—ng—S—OH, —C—T—ng S—Ryq,
Ryo Ryo
O
I
——0—C—N—R;g;—S—OH,
O O O
I I Il
_Il\T_C_Il\T_Rls_ﬁ—OH, _C_Il‘I_Rls,
Ryg Ryo o] Ryo
(@]

(€]
I I

—C—N—R;3—O0H, ——C—N—R;;—P—0Ry,

Ryo Rio ORy
O
I
—Il\I—C—N—Rls—C_ORw,
Ryg Ryo
O O
I I
_Il\T_C_N_Rls_Il’—Ost),
Ryg Ryo ORy
O O
I I
— N—S—N—R;s—S—OT,
[ | I
Ry O Ry 0
O
I
—Iil—ﬁ—ll\I—ng—C—OH,
Rig O Ry

(€] (€] (€]
I I ll

—O0—C—N—R;s—C—N—R;s—S—O0H,
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-continued
O

—O0—C—N—R;3—N(R35)R0Rz0,
Rio
0

—— C—N—R;s—N(R2s)R29R029,

Ris
|
I
—0—R;3—N—C——NRyoRj5, ——O—Rs—S—OH,
Rie
Il{ls
(ﬁ N O
—C—N—Rjg—N—C——NRyR}, —S—R;s—C—OH,
Ryo Ryo
O
——§—Rjg—S8—O0H, ——S—R;3—P—ORy,
(@] ORy9
(@] O

—S—R;g—P—O0R,y, ——S—Rj3—O—P—O0Ry,

H ORyy
O O O O
I I I I
— S§—R;g—C—OH, —S—R;3;—S—OH,
(@]
O O

(€]
| | l

——S—Rjg——P—0Rpy, ——S—R;z—P—O0Ry,,
ORyy H
O
I
——§—R ;35— O—P—0ORyy,
ORy9
(@] O O
| I Il

——S—R;35—S—O0H,

(0]
I

—S—R;35—C—OH,

(@]
O O O (@]
I I I I
—S§—Rj;yg—P—ORy, ——S§—R;g—P—ORy0, or
Rag
O
I
—S§—R,;s—O0—P—O0Ry0.

ORy9

In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-

drugs or salts thereof, wherein:

W is heteroaryl, which may be optionally substituted with

one or more R,,’s,
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O
I
—ﬁ—OH, _P_ORZQ, _P_ORZQ,
0 ORyo H
I
—O0—P—0Ryy, —O—Rj3—P—O0Ryy,
OR,g ORyy
Ris
O I!I O
I Il I
—O0—C—Rj3, —N—C—NR;Rj9y —N—C—Ryg,
Ryg Ryo
O O O
I I I
— N—C—Rjy—C—OH, —C—OH,

Ryo Ryo
O O
I Il
—Il\I—S—ng—C—OH, —0—R;—C—OH,
R O
O O O O
Il I Il I
—C—N—R;3—S—OH, —C—T—ng—S—ng,
Ryo o] Ryg
O
Il
—0—C—N—R;;—S—OH,
Ryo o
O O O
I I I
—Il\I—C—Il\I—ng—S—OH, —C—Il\I—ng,
Ryg Ryo Ryo

(€]
I I

—C—N—R;3—O0H, ——C—N—R;3—P—0Ry,

Ryo Rio ORy

I
—N—C—N—R;3—C—O0Ry,

Ryg Ryo
O
I
—N—C—N_Rls_Il)_ORZQ,

Ryg Ryo ORy
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-continued

—N—§—N—R;s—S—OH,

| 1] |
(6]

Rig O Ry

I
—N—S§—N—R;—C—OH,

Rig O Ry

(6] (€]
I I

—0—C—N—R;s—C—N—R ;35— S—OH,

0 0
I Il
——S—N—R;s—S—OH,

| |
(6]

O  Rp
O

—O0—C—N—R ;35— N(R28)R29Rp,

Ryg
O

—— C—N—R;s—N(R»g)R»9R0,

Ryg
Il{ls
N O

—0—R;s5—N—C—NRyRjy3, —O—R;3—S—OH,

Ryo
Ri6
0 4
—H—N—RIS—N—C—NRIQRIQ, —$§—R;;—C—OHL,
Rio Ryo

e}

——S—R;g—S—OH, ——S—R;g—P—O0Ry,,

ORyy
O

—S—Rjg—P—O0Ry, ——S—Rjg—O—P—0ORy,

H ORyy
O O O O
I I I I

—S—R;y3—C—OH, ——S—R;;—S—OH,

(@]
O O (0] O
| | I
——S—Rjg——P—0Rpy, ——S—R;z—P—O0Ry,,

ORyy H

O
—Q—RIS—O—P—ORZQ,

ORy

O O
—Q—RIS—S—OH,

OH
[ I |

(6] (6] (6]
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-continued
O O (ﬁ O

—S—Rjg—P—O0Ry, or

I
—ﬁ—ng—O—P—ORzg
0 ORyo

In one embodiment, the present invention provides com-
pounds, enantiomers, diastereomers, tautomers, prodrugs or
salts thereof, wherein:

W is heteroaryl, which may be optionally substituted with
one or more R,,’s,

(6]
l

——P—0Ry,, _Il’—Ostx,

0 ORyo H

(€] (€] (6] (6]
I | I I

—(C—N—R;s—C—0R5, ——N—§—R;s—C—O0H,

Ryg R O

I
—0—R3—C—O0H, —C—N—R;3—S—OH,

Ryo
O O O O
I I I I
—0—C—N—R;;—S—OH, —C—Il\I—ng—S—OH,
Ryo Ryg 0
O O
I I
—Ir—c—llxl—ng—s—OH,
Ryg Rie
O O
Il I
—T—C—N—RIS—P—ORZQ, — C—N—Ryg,
Ryo Ryg ORo Ryo
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-continued
O O
Il

—C—N—R;g—O0H, —N—C—N—R;3—C—O0Ry,

—O0—C—N—R;5——N(Rys)RagR29, or

Ryg
I
—— C—N—Rs—— N(Ra5)Ro9R 0.

Ryo

In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein:

W is heteroaryl, which may be optionally substituted with
one or more R,,’s,

O
Il l
_ﬁ—OH, _Il’—Ostx, P—0Ryy,
o} ORyo
O
ll Il
_O—Il’—Ost» _Il‘T_C_Rls,
ORyo Rie
O O O
Il Il Il
— N—C—R;g—C—OH, —C—OH,
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-continued
O O O
Il Il Il

—0—C—N—R;;—C—O0H, — C—N—R;;—C—OH,

e}

Ryg Ryo

e}

—O0—R;s5—C—OH,

Ryg Rie
O
I
—Il\I—C—N—ng—P—ORzg,
Ryg Ryo ORy
O O
I I
— N—S—N—R;s—S—OT,
[ | I
Rig O Ry (@]

I I
—N—§—N—R;s—C—OH,

Rig O Ry
O (@] O
I [ I
— 0—(C—N—R;j—C—N—R;3—S—OH,
Ryo
O O O
I Il I

—C—N—R;s—C—N—R;s—C—OH,

Ryg

Ryg

I
——S—N—R;—S—OH,

(€]

Rie
(@]
|

——O0—C—N—Rs——N(Rzg)Ro9R29, or

Ryo
(@]

——C—N—R ;s N(Ra8)RyoR»9.

Rie

In one embodiment, the present invention provides com-
pounds, enantiomers, diastereomers, tautomers, prodrugs or
salts thereof, wherein:

W is
Il{ls
(@] N
ll I Il
_ﬁ—OH, _Il’—Ostx, _Il\T_C_NRwa,
o} OH Ry
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-continued
(@] O
I Il
—N—C—Rj3, —N—C—R;3—C—0OH,

Il l Il
—O—C—T—RIS—C—OH, —C—IiI—ng—C—OH,
Ryo Ryo
O O O

In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein A is a 5- to 6-membered aryl.

In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein A is a 6-membered aryl.

In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein A is phenyl.

In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein A is a 5- to 6-membered
heteroaryl, wherein the heteroaryl contains 1-4 heteroatoms
selected from N, O, and S.

In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein A is pyrazolyl, thiazolyl, tet-
razolyl, thiophenyl or pyridinyl.

In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein A is pyrazolyl, tetrazolyl,
thiophenyl or pyridinyl.

In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein A is pyrazolyl or thiazolyl.

In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein A is pyrazolyl.

In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein:
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mis 1 or2;
Qis CR,,R,, O, S, SO or SO,;

T is a (C,-Cy)-alkyl, which may be optionally substituted
with one or more substituents selected from hydrogen, halo-
gen, C,-C, alkyl, C,-C; alkoxy, CN, (C;-C,,)-cycloalkyl or
halo(C,-Cy)-alkyl and wherein a carbon atom of the alkyl
chain may be replaced with a heteroatom selected from N, O,
and S;

U is a bond or O;
V is a bond, —CH,—, O, or a (C5-Cg)-cycloalkyl;

Ring A is a 5- to 6-membered aryl or heteroaryl, wherein
the aryl and heteroaryl may be optionally substituted with one
or more substituents selected from hydrogen, halogen, oxo,
C,-Ci alkyl, C,-Cg4 alkoxy, CN, (C;-C, ,)-cycloalkyl and halo
(C,-Cy)-alkyl and the heteroaryl contains 1-4 heteroatoms
selected from N, O, and S;

X is a bond, (C,-Cy)-alkyloxy, (C5-Cy)-cycloalkyl, (C;-
Ce)-cycloalkyl-(C,-Cg)-alkyl, (Cs_i)-aryl, (Cs_jo)-aryloxy,
(Cs.10)-aryl-(C,-Co)-alkyl, (Cs_yjo)-aryl-oxy-(C,-C¢)-alkyl,
(Cs_ 0)-aryl-(C,-Cy)-alkyloxy or heteroaryl-(C,-Cy)-alkyl,
wherein the heteroaryl contains 4- to 10-members and 1-4
heteroatoms selected from N, O, and S and any alkyl, aryl and
heteroaryl may be optionally substituted with one or more
substituents selected from hydrogen, halogen, C,-C alkyl,
C,-C; alkoxy, CN, (C;-C, ,)-cycloalkyl, (C5-C, ,)-cycloalky-
loxy and halo(C,-Cy)-alkyl;

Y is —(CR,R».),—W:

W is heteroaryl, which may be optionally substituted with
one or more R,,’s, heterocyclo, which may be optionally
substituted with one or more R,,’s, —N(Rg)R |,

I I
_ﬁ—OH, _Il’—Ostx, ——P—0Ry,
o} ORyo
—O0—P—O0Ry, ——O—R;g— P—ORy,
ORy9 ORy9
Il{ls
N O
I I I
—O0—C—Rys, _Il‘T_C—NRwa, _Il‘T_C_Rls,
Ryg Ryg
O
I I I
—Il\I—C—ng—C—OH, —C—o0H,
Ryg
I I
—T—C—O—RIS—C—OH,
Ryo
I
—T—C—T—RIS—C—OH,
Ryo Ryg
O
I | I I
—O—C—T—RIS—C—OH, —C—Il\I—ng—C—OH,
Ryo Ryo
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-continued
(@] (@] O
[ I
— N—S—R;3—C—OH,

—O0—R;35—C—OH,

O
Il I Il
—C—T—ng—ﬁ—OH, —o—c—T—ng—s OH,
Ryg o] Ryg
O

0 0
Il [ Il
——C—N—R;g—P—0Ry,

Ryg ORyo

0 0
Il I
—N—C—N—Rg—P—0Ryq,

Ryg Ryg ORyy

(€] (6]
| I

——S—N—R;;—S—OH,

Ryg
O

—O0—C—N—R3—NR5)Rz9Ry0,
Rio

(€]
I

——C—N—Rs—N(Rag)Ra9R09,

N 0
—0—R;35—N—C—NR;yRj, —O—R; 35— S—OH,

Ryo

Il{ls
O N
I

——(C—N—R;g5—N—C—NRjRjg, ——S—R;3—C—OH,

0 0
——S—R;35—S—O0H, ——S—R;35—P—O0Ryq,

0 ORso
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-continued

——S—R;g—P—0Ry, ——S—Rj3—O0—P—0Ryy,

i1 ORyo
0 0 0
I Il I
——S§—R;3—C—O0H, ——S—R;3—S—OH,
0
0 0 0
I I I

—S—R;g=—P—0Ry, ——S—R;s—P—0Ry,

ORyo H
O O O
Il Il Il
——§—TR,;g—O0—P—0Ry;, ——S—Rg—C—OT,
ORyo ”
O O O O
Il Il Il
_ﬁ—Rls_ﬁ—OH, _ﬁ—Rls_P—Ostx,
o} o} o} ORyo
O

0 0 0
I I I Il
S—R;g—O0——P—O0Ryg;

| | [
(6]

ORy9

R, is hydrogen, (C,-Cy)-alkyl, (C5-C,,)-cycloalkyl or halo
(C,-Cg)-alkyl;

R,, is hydrogen, (C,-Cy)-alkyl, (C;5-C,,)-cycloalkyl or
halo(C,-Cy)-alkyl;

or R, and R,, can optionally be linked to form a linking
group containing 1-2 carbon atoms;

R; is hydrogen, (C,-Cy)-alkyl, (C5-C,,)-cycloalkyl or halo
(C,-Cy)-alkyl;

or R, and R; can optionally be linked to form a linking
group containing 1-2 carbon atoms to form a (C;-C,)-cy-
cloalkyl ring, a halo(C;-C,)-cycloalkyl ring or an aryl ring;

R,, at each occurrence, is independently hydrogen or (C, -
Cylalkyl;

R,,, at each occurrence, is independently is hydrogen or
(C,-Cylalkyl;

or R, and R,, can optionally be linked to form a linking
group containing 1-2 carbon atoms;

Rs, is hydrogen, halogen, C,-Cq alkyl, C,-C, alkoxy, CN,
(C4-Cy)-cycloalkyl or halo(C,-Cy)-alkyl;

Rs, is hydrogen, halogen, C,-Cq alkyl, C,-C, alkoxy, CN,
(C4-Cy)-cycloalkyl or halo(C,-Cy)-alkyl;

Rs, is hydrogen, halogen, C,-C; alkyl, C,-C, alkoxy, CN,
(C5-Cy)-cycloalkyl or halo(C,-Cy)-alkyl;

Rs, 1s hydrogen, halogen, C,-Cq alkyl, C,-C, alkoxy, CN,
(C5-Cy)-cycloalkyl or halo(C,-Cy)-alkyl;

R, is hydrogen, halogen, C,-C; alkyl, C,-C; alkoxy, CN,
(C5-Cy)-cycloalkyl or halo(C,-Cy)-alkyl;

or two of R, R5,, R, R, or R5, may be taken together
with the atoms to which both are attached form a 3- to 8-mem-
bered ring, which may optionally contain 1-4 heteroatoms
selected from N, O, and S;

R, 1s hydrogen, halogen or C,-C; alkyl;

R, is hydrogen, halogen or C,-C; alkyl;

R, is hydrogen, halogen or C,-C; alkyl;

nis 0-4;

R,s1s Hor—CN;j

R,g, at each occurrence, is independently (C,-Cy)alkyl,
(C5-C,y)-cycloalkyl, (C,-Cy)alkyl-(C;5-C,,)-cycloalkyl-(C, -
Coalkyl, (Cs.jp-aryl, (Cs-Cyp)-aryl(C,-Cyalkyl, a het-
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eroaryl, a heteroaryl(C,-Cy)alkyl or a heterocyclo, all of
which may be optionally substituted with one or more R,,’s
and wherein the heteroaryl and heterocyclo contain 4- to
10-members and contain 1-4 heteroatoms selected from N, O,
and S;

R,,, at each occurrence, is independently hydrogen, (C, -
Cy)-alkyl, (C5-C,,)-cycloalkyl, (Cq_o)aryl, a 4- to 10-mem-
bered heteroaryl, which contains 1-4 heteroatoms selected
from N, O, and S; or a 4- to 10-membered heterocyclo, which
contains 1-4 heteroatoms selected from N, O, and S, wherein
the alkyl, cycloalkyl, aryl, heteroaryl and heterocyclo may be
optionally substituted with one or more R,,’s;

orR,gand R, are taken together with the nitrogen to which
both are attached to form a 3- to 8-membered ring, which may
optionally contain 1-4 heteroatoms selected from N, O, and S
and be optionally substituted with one or more R,,’s;

R,,, at each occurrence, is selected from halo, —OH, (C, -
Cy)-alkyl, (C,-Cy)-alkenyl, (C,-Cy)-alkynyl, —(C5-C, ,)-cy-
cloalkyl, (C,-Cy)-alkyloxy, cyano, oxo, nitro, —COOH,
—SO,H, —CO(C,-Cy)-alkyl, —CO(C4-C,,)-aryl, —CO,
(C,-Cy)-alkyl, —CONR,R 0, —NRy5Ry0, —NR,,C(—0)
NR gR50, —NRC(=NR6)NR, R 5, —SRy5, —S(=0)
(=NR)R55, —S(—OH)R,5, —S(—0O)Rp5, —NR,CO,
(C,-Cy)-alkyl, —O(C=0)—(C,-Cy)-alkyl, —O(C=0)
NR,gR,5, —(C,-Cy)-alkyICOOH, —(C,-Cq)-alkylOH,
—(C,-Cy)-alkyl(NH,)COOH, —(C,-Cy)-alkyICONR 4R 50,
—(C,-Cy)-alkyl-CO,(C,-Cy)-alkyl, —O—P(—=0)(OH)
(ORy), —O—CR,5R,6—P(0)(OH)(OR,,). —P(0)
(OH)(ORy), (Cg.jplaryl, (Co_1o)aryl(C,-Co)-alkyl, (C.i0)
aryloxy, a 4- to 10-membered heteroaryl, which contains 1-4
heteroatoms selected from N, O, and S; or a 4- to 10-mem-
bered heterocyclo, which contains 1-4 heteroatoms selected
from N, O, and S; wherein any alkyl, cycloalkyl, aryl, het-
eroaryl, and heterocyclo may be optionally substituted with
one or more substituents selected from the group consisting
of: halo, —OH, (C,-Cy)-alkyl, (C,-Cy)-alkenyl, (C,-Cy)-
alkynyl, (C,-Cy)-alkyloxy, cyano, nitro, —COOH, —CO

(C,-Ce)-alkyl, —CO,(C,-Cg)-alkyl, —CONR R 5,
“NR R, —O(C—0) (C,-Coralkyl, —OC—=0)
NR,gR,5, —(C,-Cy)-alkyICOOH, —(C,-Cq)-alkylOH,

—(C,-Cy)-alkyl(NH,)COOH, —(C,-Cy)-alkyICONR,4 R,
—(C,-Cy)-alkyl-CO,(C,-Cg)-alkyl, —O—P(—=0)(OH)
(ORy), —O—CR,5R,6—P(0)(OH)(OR,,). —P(=0)
(OH)(OR,,), —S(=—0),0H, (Cq_,p)aryl, a 4- to 10-mem-
bered heteroaryl, which contains 1-4 heteroatoms selected
from N, O, and S, a 4- to 10-membered heterocyclo, which
contains 1-4 heteroatoms selected from N, O, and S; halo(C, -
Cyalkyl, and halo(C,-Cy)alkyloxy;

R,,, at each occurrence, is independently hydrogen, (C, -
Cy)-alkyl, (C5-C,,)-cycloalkyl, (Cq_o)aryl, a 4- to 10-mem-
bered heteroaryl, which contains 1-4 heteroatoms selected
from N, O, and S; or a 4- to 10-membered heterocyclo, which
contains 1-4 heteroatoms selected from N, O, and S, wherein
the alkyl, cycloalkyl, aryl, heteroaryl and heterocyclo may be
optionally substituted with one or more substituents selected
from hydrogen, halogen, C,-C; alkyl, C,-C, alkoxy, CN, (C;-
C,,)-cycloalkyl and halo(C, -C)-alkyl;

R,,,, at each occurrence, is independently hydrogen, (C, -
Cy)-alkyl, (C5-C,,)-cycloalkyl, (Cq_o)aryl, a 4- to 10-mem-
bered heteroaryl, which contains 1-4 heteroatoms selected
from N, O, and S; or a 4- to 10-membered heterocyclo, which
contains 1-4 heteroatoms selected from N, O, and S, wherein
the alkyl, cycloalkyl, aryl, heteroaryl and heterocyclo may be
optionally substituted with one or more substituents selected
from hydrogen, halogen, C,-C; alkyl, C,-C, alkoxy, CN, (C;-
C,,)-cycloalkyl and halo(C, -C)-alkyl;
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R, and R, at each occurrence, are independently hydro-
gen or (C,-Cylalkyl, wherein the alkyl may be optionally
substituted with one or more substituents selected from the
group consisting of: halo, —OH, (C,-Cy)-alkyl, (C,-Cy)-alk-
enyl, (C,-Cy)-alkynyl, (C,-Cy)-alkyloxy, cyano, nitro,
—COOH, —CO(C,-Cy)-alkyl, —CO,(C,-Cy)-alkyl,
—CONR;R;5, —NR Ry, —O(C—0)—(C,-Cy)-alkyl,
—O(C—=0)NR 3Ry, —(C,-C)-alkyICOOH, —(C,-Cy)-
alkylOH, —(C,-Cy)-alkyl(NH,)COOH, —(C,-Cy)-
alkylCONR ;4R ;o, —(C,-Cy)-alkyl-CO,(C,-Cg)-alkyl,
—O—P(0)(OH)(OR;,), —O—CR;5R;0—P(—0)(OH)
(OR;5), —P(—0)(OH)(OR;,), —S(—0),0H, (C_; Jaryl, a
4- to 10-membered heteroaryl, which contains 1-4 heteroat-
oms selected from N, O, and S, a 4- to 10-membered hetero-
cyclo, which contains 1-4 heteroatoms selected from N, O,
and S; halo(C,-Cy)alkyl, and halo(C,-Cy)alkyloxy;

orR,qand R, are taken together with the nitrogen to which
both are attached to form a 3- to 8-membered ring, which may
optionally contain 1-4 heteroatoms selected from N, O, and S;

R, and R, at each occurrence, are independently hydro-
gen or (C,-Cyalkyl;

orR,4 and R, are taken together with the nitrogen to which
both are attached to form a 3- to 8-membered ring, which may
optionally contain 1-4 heteroatoms selected from N, O, and S.

In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein:

mis 1 or2;

Qis CR,,R,, O, S, SO or SO,;

T is (C,-Cs)-alkyl or (C,-Cy)-alkenyl, both of which may
be optionally substituted with one or more substituents
selected from hydrogen, *H, halogen, C,-C, alkyl, C,-Cq
alkoxy, CN, (C;5-C,,)-cycloalkyl or halo(C,-Cy)-alkyl and
wherein a carbon atom of the alkyl chain may be replaced
with a heteroatom selected from N, O, and S;

U is a bond, NR,, or O;

Vis abond, —CH,—, or O;

Ring A is a 5- to 6-membered aryl or heteroaryl, wherein
the aryl and heteroaryl may be optionally substituted with one
or more substituents selected from hydrogen, halogen, oxo,
C,-Ci alkyl, C,-Cg4 alkoxy, CN, (C;-C, ,)-cycloalkyl and halo
(C,-Cy)-alkyl and the heteroaryl contains 1-4 heteroatoms
selected from N, O, and S;

X is a bond, (C,-Cy)-alkyloxy, (C;-Cg)-cycloalkyl, (Cs-
Cg)-cycloalkyl-(C,-Cy)-alkyl, (Cs_jo)-aryl, (Cs_,q)-aryloxy,
(Cs_10)-aryl-(C;-Cy)-alkyl, (Cs_o)-aryl-oxy-(C,-Cg)-alkyl,
(Cs_yo)-aryl-(C,-Cy)-alkyloxy or heteroaryl-(C,-Cy)-alkyl,
wherein the heteroaryl contains 4- to 10-members and 1-4
heteroatoms selected from N, O, and S and any alkyl, aryl and
heteroaryl may be optionally substituted with one or more
substituents selected from hydrogen, halogen, C,-C, alkyl,
C,-Cq alkoxy, CN, —NR,R,,, (C;-C,,)-cycloalkyl, (C;-
C,,)-cycloalkyloxy and halo(C, -C)-alkyl;

Y is —(CRx:R5,),—W:

W is heteroaryl, which may be optionally substituted with
one or more R,,’s,

I I
—NRg)Rj9, —S—OH, _Il’—ORw, ——P—O0Ry,
ORy
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-continued
O O
—O0—P—O0Ry, —O—Rjg—P—O0Ry,
Il{ls
(@] N O
I I I
—O0—C—Rys, _T_C—NRwa, Il‘I_C_Rls,
Ryo Ryg
O

I i
—C—OH, —Il\I—C—O—ng—C—OH,
Ryg

(€] (€] (€]
I I ll I

—(C—N—R;s—C—0OR5, —

Rio O Rio O
O
I I I
—Il\I—C—N—ng—ﬁ—OH, —C—T—ng,
Rio Ryg 0 Ruo

(€] (€] (€]
l

—C—N—Rg—OH, ——C—N—R;3—P—0Ros,

Rie Rie

(€]
I

ORy9

I
— N—C—N—R;s—C—0Rys,
Ryo Ryg
O O
Il I
—T—C—N—RIS—P—ORZQ,

Ryg Rie ORyy
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28

-continued

0 0
I I
——S—N—R;3—S—OH,
|| Il
O Ry 0
0

—O—C—N—R;s—NR28)R9Ry0,

Ryg

(€]
I

——C—N—R;3—N(Ry8)R5R,

—O0—R;g—N—C—NRRjy, —O—R;s—S—OH,

Ryg

Il{ls
O N
Il

—C—N—R;s5—N—C——NR 4R}y, —S—R;3—C—OH,

Ryg Ryg

——8—R;s5—S—OH, ——S8—R;5—P—O0Ry,

ORy9
(€] (6]

——8—R;s5—P—0Rsy, ——S—R;g—O0—P—0Ry,

H ORyo
0 0 0 0

——S—R;35—C—OH, ——S—R;3—S—O0H,

(6]
(€] (€] (€] (€]

——S—Rjg=P—0Ry, ——S—R;g=——P—0Ryy,

ORso H
0 0 0 0
| I I Il

——8—R;g5—O0—P—0Rsy, ——S—R;3—C—OH,

ORyo 0

0 0 0
I I I I
——S—R;g—P—0Ry, ot S—R;g—O—P—O0Ryy;

le] H 0] ORyo

R, is hydrogen, —OH, oxo, (C,-Cg)-alkyl, (C5-C,,)-cy-
cloalkyl or halo(C,-Cy)-alkyl;
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R,, is hydrogen, —OH, (C,-Cy)-alkyl, (C;-C,,)-cy-
cloalkyl or halo(C,-Cy)-alkyl;

or R, and R,, can optionally be linked to form a linking
group containing 1-2 carbon atoms;

R, is hydrogen, (C,-Cy)-alkyl or halo(C,-Cy)-alkyl;

or R, and R; can optionally be linked to form a linking
group containing 1-5 carbon atoms to form a (C;-C,)-cy-
cloalkyl ring, a halo(C;-C,)-cycloalkyl ring or an aryl ring;

R,, at each occurrence, is independently hydrogen, —OH,
halogen or (C,-Cy)alkyl;

R,,, at each occurrence, is independently is hydrogen,
—OH, halogen or (C,-Cy)alkyl;

or R, and R,, can optionally be linked to form a linking
group containing 1-3 carbon atoms;

Ry, is hydrogen, halogen, C,-C, alkyl, CN, (C;-Cy)-cy-
cloalkyl or halo(C,-Cy)-alkyl;

Ry, is hydrogen, halogen, C,-C, alkyl, CN, (C;-Cy)-cy-
cloalkyl or halo(C,-Cy)-alkyl;

Rs,. is hydrogen, halogen, C,-C, alkyl, CN, (C;-Cy)-cy-
cloalkyl or halo(C,-Cy)-alkyl;

Rs,; is hydrogen, halogen, C,-C alkyl, CN, (C;-Cy)-cy-
cloalkyl or halo(C,-Cy)-alkyl;

R, is hydrogen, halogen, C,-C alkyl, CN, (C;-Cy)-cy-
cloalkyl or halo(C,-Cy)-alkyl;

or two of R, Rs,, Ry, Rs,; or R, may be taken together
with the atoms to which both are attached form a 3- to 8-mem-
bered ring, which may optionally contain 1-4 heteroatoms
selected from N, O, and S;

Rg, 1s hydrogen, halogen or C,-Cy alkyl;

Ry, 1s hydrogen, halogen or C,-C; alkyl;

Rg.. is hydrogen, halogen or C,-C; alkyl;

R,, is hydrogen or C,-C; alkyl;

nis 0-5;

R,s1s Hor—CN;

R,s, at each occurrence, is independently (C,-Cg)alkyl,
(C5-C,,y)-cycloalkyl, (C,-Cy)alkyl-(C;5-C, ,)-cycloalkyl-(C, -
Cylalkyl, (Cs jo)-aryl, (Cs-Cpo)-aryl(C,-Cglalkyl, a het-
eroaryl, a heteroaryl(C,-Cy)alkyl or a heterocyclo, all of
which may be optionally substituted with one or more R,,’s
and wherein the heteroaryl and heterocyclo contain 4- to
10-members and contain 1-4 heteroatoms selected from N, O,
and S;

R,,, at each occurrence, is independently hydrogen, (C, -
Ce)-alkyl, (C;-C,,)-cycloalkyl, (Cq4 ,o)aryl or a 4- to
10-membered heteroaryl, which contains 1-4 heteroatoms
selected from N, O, and S, wherein the alkyl, cycloalkyl, aryl,
heteroaryl and heterocyclo may be optionally substituted
with one or more R,,’s;

orR,gand R, aretaken together with the nitrogen to which
both are attached to form a 3- to 8-membered ring, which may
optionally contain 1-4 heteroatoms selected from N, O, and S
and be optionally substituted with one or more R,,’s;

R,,, at each occurrence, is selected from halo, —OH, (C, -
Cy)-alkyl, (C,-Cy)-alkenyl, (C,-Cy)-alkynyl, —(C;-C, ,)-cy-
cloalkyl, (C,-Cy)-alkyloxy, cyano, oxo, nitro, —COOH,
—SO,H, —CO(C,-Cy)-alkyl, —CO(C4-C,,)-aryl, —CO,
(C,-Co)-alkyl, —CONR,R 0, —NRysR0, —NR,,C(—0)
NR;5R0. —NR3C(—NRy)NR,5R50, —SRy5, —S(—0)
(=NR)Rz5, —S(—OH)R;5. —S(—O)R;. —S(=0),
Ry, —NR,5CO,(C,-Ce)-alkyl, —NR,:SO5R 0,
—O(C—=0)—(C,-Cy)-alkyl, —O(C—0O)NR,¢R,;; —(C;-
Cg)-alkylCOOH, —(C,-Cg)-alkylOH, —(C,-Cy)-alkyl
(NH,)COOH, —(C,;-Cy)-alkyICONR,4R,;, —(C;-Cy)-
alkyl-CO,(C,-Cy)-alkyl, —O—P(=—0)(OH)(OR,y),
—O—CR,5R,0—P(—0)(OH)(OR,). —P(=0)(OH)
(ORz), (Csio)aryl, (Co.ip)aryl(Ci-Ce)-alkyl, (Ce._yio)ary-
loxy, a 4- to 10-membered heteroaryl, which contains 1-4
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heteroatoms selected from N, O, and S; or a 4- to 10-mem-
bered heterocyclo, which contains 1-4 heteroatoms selected
from N, O, and S; wherein any alkyl, cycloalkyl, aryl, het-
eroaryl, and heterocyclo may be optionally substituted with
one or more substituents selected from the group consisting
of: halo, —OH, (C,-Cy)-alkyl, (C,-Cy)-alkenyl, (C,-Cy)-
alkynyl, (C,-Cy)-alkyloxy, cyano, nitro, —COOH, —CO
(C,-Cy)alkyl, —CO,(C,-Cy)-alkyl, = —CONR R,
—NR5R 5, —N(R;5)R0R,0, —O(C=0)—(C,-C¢)-alkyl,
—O(C—=0)NR4R,5; —(C,-C¢)-alkylCOOH, —(C,-Cy)-
alkylOH, —(C,-Cy)-alkyl(NH,)COOH, —(C,-Cy)-
alkylCONR 4R, —(C,-Cy)-alkyl-CO,(C,-Cg)-alkyl,
—O—P(0)(OH)(OR,), —O—CR,5R,0—P(—0)(OH)
(OR,y), —P(=0)(OH)(OR,,), —S(=0),0H, (C;_;pJaryl, a
4- to 10-membered heteroaryl, which contains 1-4 heteroat-
oms selected from N, O, and S, a 4- to 10-membered hetero-
cyclo, which contains 1-4 heteroatoms selected from N, O,
and S; halo(C,-Cy)alkyl, and halo(C,-Cy)alkyloxy;

R,,,ateach occurrence, is independently hydrogen, —OH,
(C,-Cy)-alkyl, (C;5-C,,)-cycloalkyl, (Cg garyl, a 4- to
10-membered heteroaryl, which contains 1-4 heteroatoms
selected from N, O, and S; or a 4- to 10-membered heterocy-
clo, which contains 1-4 heteroatoms selected from N, O, and
S, wherein the alkyl, cycloalkyl, aryl, heteroaryl and hetero-
cyclo may be optionally substituted with one or more sub-
stituents selected from hydrogen, halogen, C,-C, alkyl,
C,-Cy alkoxy, CN, (C;-C,,)-cycloalkyl and halo(C,-Cy)-
alkyl;

R,,,, at each occurrence, is independently hydrogen,
—OH, (C,-Cy)-alkyl, (C;-C,,)-cycloalkyl, (C_;,)aryl, a 4-
to 10-membered heteroaryl, which contains 1-4 heteroatoms
selected from N, O, and S; or a 4- to 10-membered heterocy-
clo, which contains 1-4 heteroatoms selected from N, O, and
S, wherein the alkyl, cycloalkyl, aryl, heteroaryl and hetero-
cyclo may be optionally substituted with one or more sub-
stituents selected from hydrogen, halogen, C,-C, alkyl,
C,-Cy alkoxy, CN, (C;-C,,)-cycloalkyl and halo(C,-Cy)-
alkyl;

R, and R, at each occurrence, are independently hydro-
gen or (C,-Cylalkyl, wherein the alkyl may be optionally
substituted with one or more substituents selected from the
group consisting of: halo, —OH, (C,-C)-alkyl, (C,-C)-alk-
enyl, (C,-Cy)-alkynyl, (C,-Cy)-alkyloxy, cyano, nitro,
—COOH, —CO(C,-Cy)-alkyl, —CO,(C,-Cy)-alkyl,
—CONR;gR;5, —NR33R50, —O(C—0)—(C,-Cy)-alkyl,
—O(C—=0)NR 3R;o; —(C,-C¢)-alkylCOOH, —(C,-Cy)-
alkylOH, —(C,-Cy)-alkyl(NH,)COOH, —(C,-Cy)-
alkylCONR ;4R ;o, —(C,-Cy)-alkyl-CO,(C,-Cg)-alkyl,
—O—PE0)(OH)(OR,,), —O—CR;R;,—P(=0)(OH)
(OR;5), —P(—0)(OH)(OR;,), —S(—0),0H, (C_; Jaryl, a
4- to 10-membered heteroaryl, which contains 1-4 heteroat-
oms selected from N, O, and S, a 4- to 10-membered hetero-
cyclo, which contains 1-4 heteroatoms selected from N, O,
and S; halo(C,-Cy)alkyl, and halo(C,-Cy)alkyloxy;

orR,zand R, are taken together with the nitrogen to which
both are attached to form a 3- to 8-membered ring, which may
optionally contain 1-4 heteroatoms selected from N, O, and S;

R, and R, at each occurrence, are independently hydro-
gen or (C,-Cy)alkyl;

orR;gz and R, are taken together with the nitrogen to which
both are attached to form a 3- to 8-membered ring, which may
optionally contain 1-4 heteroatoms selected from N, O, and S.

In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein:

mis 1 or2;

Qis CR,,R,,OorS;
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T is (C,-Cs)-alkyl, which may be optionally substituted
with one or more substituents selected from hydrogen, 2H,
halogen, C,-Cgalkyl, C,-C; alkoxy, CN, (C;-C, ,)-cycloalkyl
or halo(C, -Cy)-alkyl and wherein a carbon atom of the alkyl
chain may be replaced with a heteroatom selected from N, O,
and S;

U is a bond or O;
Vis a bond or O;

Ring A is a 5- to 6-membered aryl or heteroaryl, wherein
the aryl and heteroaryl may be optionally substituted with one
or more substituents selected from hydrogen, halogen, oxo,
C,-Cgalkyl, C,-C; alkoxy, CN, (C,-C, ,)-cycloalkyl and halo
(C,-Cy)-alkyl and the heteroaryl contains 1-4 heteroatoms
selected from N, O, and S;

X is a bond, (C,-Cy)-alkyloxy, (C;-Cy)-cycloalkyl, (C;-
Ce)-cycloalkyl-(C,-Ce)-alkyl, (Cs_ 0)-aryl, (Cs_;o)-aryloxy,
(Csj0)-aryl-(C,-Cy)-alkyl or heteroaryl-(C,-Cy)-alkyl,
wherein the heteroaryl contains 4- to 10-members and 1-4
heteroatoms selected from N, O, and S and any alkyl, aryl and
heteroaryl may be optionally substituted with one or more
substituents selected from hydrogen, halogen, C,-C; alkyl,
C,-Cgalkoxy, CN, (C;-C, ,)-cycloalkyl, (C;-C, ,)-cycloalky-
loxy and halo(C, -Cy)-alkyl;

Y is —(CR,,R,,,),—W;

W is heteroaryl, which may be optionally substituted with
one or more R,,’s,

I
—ﬁ—OH, —Il’ ORyo, Il’—Ost»
O Rao
(ﬁ O
——0—P—0Ry, ——O—R;g—P—0Ry,,
Il{ls
N O
I I I
—O0—C—Rys, _Il\T_C—NRwa, _Il\T_C_Rls,
Rio Rio
O
I I I
— N—C—R;g—C—OH, —C—O0H,
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-continued
O (@]
Il I

—C—N—R3—S—OH,
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Il I [
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O
I | I
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19 Ryg 0 Ryo
O O

(€]
I I

——C—N—R;g5—P—O0Ryy,

Ryg
O
I
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I
—N—C—N—R;s—C—O0ORy,

Ryg
O O
Il |
_T_C—T_Rls Il’—Ost»
Ryo Ryo ORy
O

0 0
I I
——S—N—R;3—S—OH,

(@] Rio

——O0—C—N—R;5—N(Rys)Ra9R9,

Ryo
(@]

——C—N—Rs—N{Rpg)Ra9R29,



US 9,062,028 B2

33
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Ris

Ryg
O O
I I
—§—R,;s—C—OH, —S—ng—ﬁ—OH,
(@]
O O

——S8—R;g—P—0Ryy, ——S—Rys—P—0Ry,

ORso H

I
——8—R3—0—P—O0Ryy, —S—R;35—C—OH,
0 0 0 0

——S—R;g—S—0H, ——S—R;3—P—O0Ryy,

O ORyo
O O O O
ll l | l
—S—Rjg—P—O0Ryy, —S—Rjs—O0——P—0R,,,
H ORy9
O
Q R ﬂ g R S—O
Y s T RT RgT BT >
| | |
O
O O O O
ll l | |
—ﬁ—ng—Il)—O 29, ﬁ_Rls_Il)_ORZ% or
O ORy9 O H

(€] (6]
| |
_S—RIS—O—P—ORZQ;

0 ORsp

R, is hydrogen, OH, (C,-Cy)-alkyl, (C5-C,,)-cycloalkyl or
halo(C,-Cy)-alkyl;

R,, is hydrogen, —OH, (C,-Cy)-alkyl, (C;-C,,)-cy-
cloalkyl or halo(C,-Cy)-alkyl;

or R, and R,, can optionally be linked to form a linking
group containing 1-2 carbon atoms;

R, is hydrogen or (C,-Cy)-alkyl;

or R, and R can optionally be linked to form a linking
group containing 1-5 carbon atoms to form a (C;-C,)-cy-
cloalkyl ring, a halo(C;-C,)-cycloalkyl ring or an aryl ring;

R,, at each occurrence, is independently hydrogen, —OH,
or (C,-Cy)alkyl;

R,,, at each occurrence, is independently is hydrogen,
—OH, or (C,-Cg)alkyl;

or R, and R,, can optionally be linked to form a linking
group containing 1-2 carbon atoms;

Rs, is hydrogen, halogen, C,-C; alkyl, (C;-C)-cycloalkyl
or halo(C, -Cy)-alkyl;

Ry, is hydrogen, halogen, C,-C; alkyl, (C5-C)-cycloalkyl
or halo(C,-Cy)-alkyl;

Rs.. is hydrogen, halogen, C,-C; alkyl, (C;-C)-cycloalkyl
or halo(C,-Cy)-alkyl;

Rs,1s hydrogen, halogen, C,-C; alkyl, (C5-C)-cycloalkyl
or halo(C, -Cy)-alkyl;

R, is hydrogen, halogen, C,-C; alkyl, (C;-C)-cycloalkyl
or halo(C, -Cy)-alkyl;
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or two of Ry, Rs,, Rs., Rs,; or Rs, may be taken together
with the atoms to which both are attached form a 3- to 8-mem-
bered ring, which may optionally contain 1-4 heteroatoms
selected from N, O, and S;

R, is hydrogen or C,-C; alkyl;

R, 1s hydrogen or C,-Cg alkyl;

Rg.. 1s hydrogen or C,-C; alkyl;

nis 0-3;

R,g, at each occurrence, is independently (C,-Cy)alkyl,
(C5-C,,)-cycloalkyl, (Cs_)-aryl, a heteroaryl, a heteroaryl
(C,-Cy)alkyl or a heterocyclo, all of which may be optionally
substituted with one or more R,,’s and wherein the heteroaryl
and heterocyclo contain 4- to 10-members and contain 1-4
heteroatoms selected from N, O, and S;

R,q, at each occurrence, is independently hydrogen, (C,-
Cg-alkyl, (C;-C,,)-cycloalkyl, (Cg jp)aryl or a 4- to
10-membered heteroaryl, which contains 1-4 heteroatoms
selected from N, O, and S, wherein the alkyl, cycloalkyl, aryl,
heteroaryl and heterocyclo may be optionally substituted
with one or more R,,’s;

orR,gand R, are taken together with the nitrogen to which
both are attached to form a 3- to 8-membered ring, which may
optionally contain 1-4 heteroatoms selected from N, O, and S
and be optionally substituted with one or more R,,’s;

R, at each occurrence, is selected from halo, —OH, (C, -
Cg)-alkyl, (C,-Cy)-alkenyl, (C,-Cy)-alkynyl, —(C5-C,,)-cy-
cloalkyl, (C,-Cy)-alkyloxy, cyano, oxo, nitro, —COOH,
—SO,H, —CO(C,-Cy)-alkyl, —CO(C;-C,,)-aryl, —CO,
(C,-Co)-alkyl, —CONR4R,o, —NR,R,o, —NR,,C(=0)
NR;5R;0. —NR3C(NR0)NR,5R50, —8R,5, —S(—0)
(—NRz)Rz5, —S(—OH)R;5. —S(—O)R;, —S(—0),
Ryo. —NR,,CO,(C,-Cy)-alkyl, —NR,:SOR,,
—O(C—=0)—(C,-Cy)-alkyl, —O(C—O)NR,sR;5; —(C;-
Cy)-alkylCOOH, —(C,-Cy-alkylOH, —(C,-Cy)-alkyl
(NH,)COOH, —(C,;-Cg)-alkyICONR,gR,5, —(C;-Cq)-
alkyl-CO,(C,-Cy)-alkyl, —O—P(=—0)(OH)(OR,y),
—O—CR;5R,0—P(—0)(OH)(OR,), —P(=0)(OH)
(ORy), (Csiplaryl, (Ce.ip)aryl(Ci-Ce)-alkyl, (Ce._yo)ary-
loxy, a 4- to 10-membered heteroaryl, which contains 1-4
heteroatoms selected from N, O, and S; or a 4- to 10-mem-
bered heterocyclo, which contains 1-4 heteroatoms selected
from N, O, and S; wherein any alkyl, cycloalkyl, aryl, het-
eroaryl, and heterocyclo may be optionally substituted with
one or more substituents selected from the group consisting
of: halo, —OH, (C,-Cy)-alkyl, (C,-Cy)-alkenyl, (C,-Cy)-
alkynyl, (C,-Cy)-alkyloxy, cyano, nitro, —COOH, —CO

(C,-Ce)-alkyl, —CO,(C,-Cy)-alkyl, —CONR R 5,
—NR Ry, —O(C=0)—HC-Cy)-alkyl, —O(C=0)
NRsR,o;  —(Cy-Cg)-alkyICOOH, —(C,-Cy)-alkylOH,

—(C,-Cy)-alkyl(NH,)COOH, —(C,-C)-alkyICONR 3R 50,
—(C,-Cy)-alkyl-CO,(C,-Cg)-alkyl, —O—P(—=0)(OH)
(ORpg), —O—CR,5R,6—P(0)OH)(OR,). —P(0)
(OH)(OR,,), —S(=—0),0H, (C4_;p)aryl, a 4- to 10-mem-
bered heteroaryl, which contains 1-4 heteroatoms selected
from N, O, and S, a 4- to 10-membered heterocyclo, which
contains 1-4 heteroatoms selected from N, O, and S; halo(C, -
Cyalkyl, and halo(C,-Cy)alkyloxy;

R,,, at each occurrence, is independently hydrogen, (C,-
Cg)-alkyl, (C5-C,,)-cycloalkyl, (Cq_,o)aryl, a 4- to 10-mem-
bered heteroaryl, which contains 1-4 heteroatoms selected
from N, O, and S; or a 4- to 10-membered heterocyclo, which
contains 1-4 heteroatoms selected from N, O, and S, wherein
the alkyl, cycloalkyl, aryl, heteroaryl and heterocyclo may be
optionally substituted with one or more substituents selected
from hydrogen, halogen, C,-C; alkyl, C,-C, alkoxy, CN, (C;-
C,,)-cycloalkyl and halo(C, -C)-alkyl;
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R,,,, at each occurrence, is independently hydrogen, (C, -
Cy)-alkyl, (C;-C,,)-cycloalkyl, (Cy_;,)aryl, a 4- to 10-mem-
bered heteroaryl, which contains 1-4 heteroatoms selected
from N, O, and S; or a 4- to 10-membered heterocyclo, which
contains 1-4 heteroatoms selected from N, O, and S, wherein
the alkyl, cycloalkyl, aryl, heteroaryl and heterocyclo may be
optionally substituted with one or more substituents selected
from hydrogen, halogen, C,-C alkyl, C, -C, alkoxy, CN, (C;-
C,,)-cycloalkyl and halo(C, -C)-alkyl;

R,g and R,,, at each occurrence, are independently hydro-
gen or (C,-Cy)alkyl, wherein the alkyl may be optionally
substituted with one or more substituents selected from the
group consisting of: halo, —OH, (C,-Cy)-alkyl, (C,-C¢)-alk-
enyl, (C,-Cy)-alkynyl, (C,-Cy)-alkyloxy, cyano, nitro,
—COOH, —CO(C,-Cyalkyl, —CO,(C,-Cy)-alkyl,
—CONR33R30. —NR3gRs0 —O(C—0)—(C,-Co)-alkyl,
—O(C—=0)NR 3R;5; —(C,-Cy)-alkylCOOH, —(C,-Cy)-
alkylOH, —(C,-Cy)-alkyl(NH,)COOH, —(C,-Cy)-
alkylCONR ;4R ;o, —(C,-Cy)-alkyl-CO,(C,-Cg)-alkyl,
—O—P(0)(OH)(ORs5). —O—CR35R50—P(—0)(OH)
(OR;), —P(=0)(OH)(OR;,), —S(=0),0H, (C;_;Jaryl, a
4- to 10-membered heteroaryl, which contains 1-4 heteroat-
oms selected from N, O, and S, a 4- to 10-membered hetero-
cyclo, which contains 1-4 heteroatoms selected from N, O,
and S; halo(C,-Cy)alkyl, and halo(C,-Cy)alkyloxy;

or R, 5 and R, are taken together with the nitrogen to which
both are attached to form a 3- to 8-membered ring, which may
optionally contain 1-4 heteroatoms selected from N, O, and S;

R;g and R, at each occurrence, are independently hydro-
gen or (C,-Cy)alkyl;

or R,z and R, are taken together with the nitrogen to which
both are attached to form a 3- to 8-membered ring, which may
optionally contain 1-4 heteroatoms selected from N, O, and S.

In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein:

mis 1 or2;

QisCR, R, or O;

T is (C,-C,)-alkyl, which may be optionally substituted
with one or more substituents selected from hydrogen, *H,
halogen, C,-Cgalkyl, C,-C; alkoxy, CN, (C;-C, ,)-cycloalkyl
or halo(C,-Cy)-alkyl;

U is a bond or O;

Vis a bond or O;

Ring A is a 5- to 6-membered aryl or heteroaryl, wherein
the aryl and heteroaryl may be optionally substituted with one
or more substituents selected from hydrogen, halogen, oxo,
C,-C; alkyl, C,-C; alkoxy, CN, and halo(C,-Cy)-alkyl and
the heteroaryl contains 1-4 heteroatoms selected from N, O,
and S;

X is a bond, (C,-Cy)-alkyloxy, (C;-Cy)-cycloalkyl, (C;-
Ce)-cycloalkyl-(C,-Cg)-alkyl, (Cs_jo)-aryl, (Cs_jo)-aryloxy
or (Cs_, o)-aryl-(C,-Cy)-alkyl, wherein any alkyl and aryl may
be optionally substituted with one or more substituents
selected from hydrogen, halogen, C,-C, alkyl, C,-C, alkoxy,
CN, (C;-C,,)-cycloalkyl, (C;-C,,)-cycloalkyloxy and halo
(C,-Co)-alkyl;

Y is —(CR:R55,),—W:

W is heteroaryl, which may be optionally substituted with
one or more R,,’s,
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-continued
O O
| I
—S—N—R;s—S—OH,

| |
(6]

O Ry
(€]

—O—C—N—R;g—N(Ryg)Rp9Rz9, or

Ryg
O

——C—N—R;s—NRg)Ra9Roy;

Rie

R, is hydrogen, (C,-Cy)-alkyl, (C,-C,,)-cycloalkyl or halo
(C-Co)-alkyl;

R,, is hydrogen, (C,-Cy)-alkyl, (C;-C,,)-cycloalkyl or
halo(C,-Cy)-alkyl;

R, is hydrogen or (C,-Cy)-alkyl;

or R, and R can optionally be linked to form a linking
group containing 1-5 carbon atoms to form a (C;-C,)-cy-
cloalkyl ring, a halo(C;-C,)-cycloalkyl ring or an aryl ring;

R,, at each occurrence, is independently hydrogen or (C, -
Cylalkyl;

R,,, at each occurrence, is independently is hydrogen or
(C-Cylalkyl;

or R, and R,, can optionally be linked to form a linking
group containing 1-2 carbon atoms;

Rs, is hydrogen, halogen, C,-C
alkyl;

Ry, is hydrogen, halogen, C,-Cg
alkyl;

Rs,. is hydrogen, halogen, C,-Cg
alkyl;

Rs, is hydrogen, halogen, C,-Cg
alkyl;

Rs, is hydrogen, halogen, C,-Cg
alkyl;

or two of R, Rs,, Rs., R5, or R, may be taken together
with the atoms to which both are attached form a 3- to 8-mem-
bered ring, which may optionally contain 1-4 heteroatoms
selected from N, O, and S;

Rg, is hydrogen or C,-C; alkyl;

Rg,, is hydrogen or C,-C; alkyl;

Rg.. is hydrogen or C,-C4 alkyl;

nis 0-2;

R,, at each occurrence, is independently (C,-Cyg)alkyl,
(C5-C,,)-cycloalkyl, (Cs_, ,)-aryl, a heteroaryl or a heteroaryl
(C,-Cy)alkyl, all of which may be optionally substituted with
one or more R,,’s and wherein the heteroaryl contains 4- to
10-members and contains 1-4 heteroatoms selected from N,
O, and S;

R,,, at each occurrence, is independently hydrogen, (C,-
Ce)-alkyl, (C;-C,,)-cycloalkyl, (Cq4 ,o)aryl or a 4- to
10-membered heteroaryl, which contains 1-4 heteroatoms
selected from N, O, and S;

orR,gand R, are taken together with the nitrogen to which
both are attached to form a 3- to 8-membered ring, which may
optionally contain 1-4 heteroatoms selected from N, O, and S
and be optionally substituted with one or more R,,’s;

R,,, at each occurrence, is selected from halo, —OH, (C, -
Cy)-alkyl, (C,-Cy)-alkenyl, (C,-Cy)-alkynyl, —(C;-C, ,)-cy-
cloalkyl, (C,-Cy)-alkyloxy, cyano, oxo, nitro, —COOH,
—SO,H, —CO(C,-Cy)-alkyl, —CO(C;-C,,)-aryl, —CO,
(C,-Co)-alkyl, —CONR,4R 5, —NRysR0, —NR,,C(—0)
NR;5R;0. —NR3C(—NR)NR,5R50, —SRy5, —S(=0)

alkyl or halo(C,-Cy)-
alkyl or halo(C,-Cy)-
alkyl or halo(C,-Cy)-
alkyl or halo(C,-Cy)-

alkyl or halo(C,-Cy)-
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(—NRyg)Rz5, —S(—OH)R;5, —S(—O)R,5, —NR,,CO,
(C,-Cy)-alkyl,—NR,,SO,R |5, —O(C—0)—(C,-Cy)-alkyl,
—O(C—=0)NR4R,5; —(C,-C¢)-alkylCOOH, —(C,-Cy)-
alkylOH, —(C,-Cy)-alkyl(NH,)COOH, —(C,-Cy)-
alkylCONR R, —(C,-Cy)-alkyl-CO,(C,-Cy)-alkyl,
—O—P(0)(OH)(OR), —O—CR,3R,0—P(—0)(OH)
(ORy5), —P(—0)(OH)(OR,y), (Cy.i0)aryl, (Co.io)aryl(C,-
Cy)-alkyl, (Cq_aryloxy, a 4- to 10-membered heteroaryl,
which contains 1-4 heteroatoms selected from N, O, and S; or
a 4- to 10-membered heterocyclo, which contains 1-4 het-
eroatoms selected from N, O, and S; wherein any alkyl,
cycloalkyl, aryl, heteroaryl, and heterocyclo may be option-
ally substituted with one or more substituents selected from
the group consisting of: halo, —OH, (C,-Cy)-alkyl, (C,-Cy)-
alkenyl, (C,-Cy)-alkynyl, (C,-C)-alkyloxy, cyano, nitro,
—COOH, —CO(C,-Cy)-alkyl, —CO,(C,-Cy)-alkyl,
—CONR,R,5, —NR,4R,5, —O(C—0)—(C,-Cy)-alkyl,
—O(C—=0)NR4R,5; —(C,-C¢)-alkylCOOH, —(C,-Cy)-
alkylOH, —(C,-Cy)-alkyl(NH,)COOH, —(C,-Cy)-
alkylCONR R, —(C,-Cy)-alkyl-CO,(C,-Cy)-alkyl,
—O—P(0)(OH)(OR,), —O—CR,5R,0—P(—0)(OH)
(OR,y), —P(=0)(OH)(OR,,), —S(=0),0H, (C;_;pJaryl, a
4- to 10-membered heteroaryl, which contains 1-4 heteroat-
oms selected from N, O, and S, a 4- to 10-membered hetero-
cyclo, which contains 1-4 heteroatoms selected from N, O,
and S; halo(C,-Cy)alkyl, and halo(C,-Cy)alkyloxy;

R,,, at each occurrence, is independently hydrogen, (C,-
Cg-alkyl, (C5-C,,)-cycloalkyl, (Cq4  g)aryl, or a 4- to
10-membered heteroaryl, which contains 1-4 heteroatoms
selected from N, O, and S; wherein the alkyl, cycloalkyl, aryl
and heteroaryl may be optionally substituted with one or
more substituents selected from hydrogen, halogen, C,-C
alkyl, C,-C; alkoxy, CN, (C;-C,,)-cycloalkyl and halo(C, -
Cy)-alkyl;

R,,,, at each occurrence, is independently hydrogen, (C,-
Cg-alkyl, (C5-C,,)-cycloalkyl, (Cq4  g)aryl, or a 4- to
10-membered heteroaryl, which contains 1-4 heteroatoms
selected from N, O, and S; wherein the alkyl, cycloalkyl, aryl
and heteroaryl may be optionally substituted with one or
more substituents selected from hydrogen, halogen, C,-Cg
alkyl, C,-C; alkoxy, CN, (C,-C,,)-cycloalkyl and halo(C,-
Cy)-alkyl;

R, and R, at each occurrence, are independently hydro-
gen or (C,-Cy)alkyl, wherein the alkyl may be optionally
substituted with one or more substituents selected from the
group consisting of: halo, —OH, (C,-C)-alkyl, (C,-C)-alk-
enyl, (C,-Cy)-alkynyl, (C,-Cy)-alkyloxy, cyano, nitro,
—COOH, —CO(C,-Cyalkyl, —CO,(C,-Cy)-alkyl,
—CONR;gR;5, —NR33R50, —O(C—0)—(C,-Cy)-alkyl,
—O(C—=0)NR 3R;o; —(C,-C¢)-alkylCOOH, —(C,-Cy)-
alkylOH, —(C,-Cy)-alkyl(NH,)COOH, —(C,-Cy)-
alkylCONR ;4R ;o, —(C,-Cy)-alkyl-CO,(C,-Cg)-alkyl,
—O—PE0)(OH)(OR,,), —O—CR;R;,—P(=0)(OH)
(OR;5), —P(—0)(OH)(OR;,), —S(—0),0H, (C_; o Jaryl, a
4- to 10-membered heteroaryl, which contains 1-4 heteroat-
oms selected from N, O, and S, a 4- to 10-membered hetero-
cyclo, which contains 1-4 heteroatoms selected from N, O,
and S; halo(C,-Cy)alkyl, and halo(C,-Cy)alkyloxy;

orR,zand R, are taken together with the nitrogen to which
both are attached to form a 3- to 8-membered ring, which may
optionally contain 1-4 heteroatoms selected from N, O, and S;

R,q and R, at each occurrence, are independently hydro-
gen or (C,-Cy)alkyl;

orR;gz and R, are taken together with the nitrogen to which
both are attached to form a 3- to 8-membered ring, which may
optionally contain 1-4 heteroatoms selected from N, O, and S.
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In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein:

mis 1 or2;

Qis CHR, or O; 5

T is (C,-C,)-alkyl, which may be optionally substituted
with one or more substituents selected from hydrogen, halo-
gen, C,-C, alkyl, C,-C, alkoxy, (C,-C, ,)-cycloalkyl or halo
(C,-Co)-alkyl;

Uis O;

V is a bond;

Ring A is a 5- to 6-membered aryl or heteroaryl, wherein
the aryl and heteroaryl may be optionally substituted with one
or more substituents selected from hydrogen, halogen, oxo,
C,-C; alkyl, C,-C; alkoxy, CN, and halo(C,-Cy)-alkyl and
the heteroaryl contains 1-4 heteroatoms selected from N, O,
and S;

X is a bond, (C5-Cg)-cycloalkyl, (Cs_,)-aryl, (Cs_,,)-ary-
loxy or (Cs_,o)-aryl-(C,-Cy)-alkyl, wherein any aryl may be )
optionally substituted with one or more substituents selected
from hydrogen, halogen, C,-C alkyl, C, -C, alkoxy, CN, (C;-
C,,)-cycloalkyl, (C5-C,,)-cycloalkyloxy and halo(C,-Cy)-
alkyl;

Y is —(CRpR,),—W;

10

25
W is heteroaryl, which may be optionally substituted with
one or more R,,’s,
(€] (€] (€] (€]
I | l l >0
—ﬁ—OH, ——P—ORy,, —I|>—OR29, ——O0—P—0Ry,,
o] OR29 H OR29
(€]
I I |
—lel—c—ng, —T—C—RIS—C—OH, —C—OH, 35
Ryo Ryo
(€]
I
—N—C—0—R;z—C—OH,
| 40
Rio
I
—Il\I—C—Il\I—ng—C—OH,
Rio Rio 45
(6]
I I I
—O—C—Il\I—ng—C—OH, —C—IiI—ng—C—OH,
Rio Rio
0 50

60

I

— N—C—N—R;g—P—ORy,
| | | 65
Ryg

Ryg ORyy

40

-continued

——O0—C—N—R;s—N(Rps)Rp9Rz9, or

Ryg
O

——C—N—R5—N(Ras)Ro9R0;

Ryo

R, is hydrogen, (C,-Cy)-alkyl or halo(C,-Cy)-alkyl;

R, is hydrogen or (C,-Cy)-alkyl;

or R, and R; can optionally be linked to form a linking
group containing 1-3 carbon atoms to form a (C;-Cs)-cy-
cloalkyl ring, a halo(C;-C;)-cycloalkyl ring or an aryl ring;

R, and R, are hydrogen;

Rs, is hydrogen, halogen, C,-C, alkyl or halo(C,-Cy)-
alkyl;

Rs, is hydrogen, halogen, C,-Cq
alkyl;

Rs,. is hydrogen, halogen, C,-Cq
alkyl;

Rs, is hydrogen, halogen, C,-Cq
alkyl;

Rs, is hydrogen, halogen, C,-C,
alkyl;

Rg,» Rg, and R, are hydrogen;

nis 0-2;

R,g, at each occurrence, is independently (C,-Cy)alkyl,
(C5-C,y)-cycloalkyl, (Cs_, o)-aryl or a heteroaryl, all of which
may be optionally substituted with one or more R,,’s and
wherein the heteroaryl contains 4- to 10-members and con-
tains 1-4 heteroatoms selected from N, O, and S;

R,,, at each occurrence, is independently hydrogen, (C,-
Cy)-alkyl, (C5-C,,)-cycloalkyl or (Cg_,o)aryl;

orR,gand R, are taken together with the nitrogen to which
both are attached to form a 3- to 8-membered ring, which may
optionally contain 1-4 heteroatoms selected from N, O, and S
and be optionally substituted with one or more R,,’s;

R, at each occurrence, is selected from halo, —OH, (C, -
Cy)-alkyl, (C,-Cy)-alkenyl, (C,-Cy)-alkynyl, —(C;-C,,)-cy-
cloalkyl, (C,-Cy)-alkyloxy, cyano, oxo, nitro, —COOH,
—SO,H, —CO(C,-Cy)-alkyl, —CO(C;-C,,)-aryl, —CO,
(C,-Co)-alkyl, —CONR,4R 0, —NRysR0. —NR,,C(—0)
NR;5R;0. —NRy3C(NR0)NR,5R50, —SR,5, —S(—0)

alkyl or halo(C,-Cy)-
alkyl or halo(C,-Cy)-
alkyl or halo(C,-Cy)-

alkyl or halo(C,-C)-
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(:Nst)R29s *S(goH)Rws *S(:O)Rws *NR29C02
(C,-Cy)-alkyl, —O(C=0)—(C,-C,)-alkyl, —O(C=0)

NR,4R5o;  —(C4-Cg)-alkyICOOH, —(C,-Cq)-alkylOH,
—(C,-Cy)-alkyl(NH,)COOH, —(C,-Cy)-alkyICONR 4R 50,
—(C,-Cy)-alkyl-CO,(C,-Cy)-alkyl, —O—P(—=0)(OH)
(ORz), —O—CR,5R,6—P(0)(OH)(OR,,). —P(0)
(OH)(ORys), (Ce.10)aryl, (Co.10)aryl(C,-Co)-alkyl, (Cy.10)
aryloxy, a 4- to 10-membered heteroaryl, which contains 1-4
heteroatoms selected from N, O, and S; or a 4- to 10-mem-
bered heterocyclo, which contains 1-4 heteroatoms selected
from N, O, and S; wherein any alkyl, cycloalkyl, aryl, het-
eroaryl, and heterocyclo may be optionally substituted with
one or more substituents selected from the group consisting
of: halo, —OH, (C,-Cy)-alkyl, (C,-Cy)-alkenyl, (C,-Cy)-
alkynyl, (C,-Cy)-alkyloxy, cyano, nitro, —COOH, —CO
(C,-Cy)alkyl, —CO,(C,-Cy)-alkyl, = —CONR R,
—NR,R,s, —O(C—=0)—(C,-Cyalkyl, —O(C=0)
NR,4R5o;  —(C4-Cg)-alkyICOOH, —(C,-Cq)-alkylOH,
—(C,-Cy)-alkyl(NH,)COOH, —(C,-Cy)-alkyICONR 4R 50,
—(C,-Cy)-alkyl-CO,(C,-Cy)-alkyl, —O—P(—=0)(OH)
(ORy), —O—CR,5R,6—P(0)(OH)(OR,,). —P(=0)
(OH)(OR,,), —S(=—0),0H, (C4_ip)aryl, a 4- to 10-mem-
bered heteroaryl, which contains 1-4 heteroatoms selected
from N, O, and S, a 4- to 10-membered heterocyclo, which
contains 1-4 heteroatoms selected from N, O, and S; halo(C, -
Cy)alkyl, and halo(C,-Cy)alkyloxy;

R,,, at each occurrence, is independently hydrogen, (C,-
Ce)-alkyl, (C5-C,,)-cycloalkyl, (Cg4  g)aryl, or a 4- to
10-membered heteroaryl, which contains 1-4 heteroatoms
selected from N, O, and S;

R,,,, at each occurrence, is independently hydrogen, (C, -
Cy)-alkyl, (C;-C,,)-cycloalkyl, (Cq ,q)aryl, or a 4- to
10-membered heteroaryl, which contains 1-4 heteroatoms
selected from N, O, and S;

R,g and R,,, at each occurrence, are independently hydro-
gen or (C,-Cy)alkyl, wherein the alkyl may be optionally
substituted with one or more substituents selected from the
group consisting of: halo, —OH, (C,-Cy)-alkyl, (C,-C¢)-alk-

enyl, (C,-Cy)-alkynyl, (C,-Cy)-alkyloxy, cyano, nitro,
—COOH, —CO(C,-Cy)-alkyl, —CO,(C,-Cy)-alkyl,
—CONR;R;5, —NR; Ry, —O(C—=0)—(C,-Cy)-alkyl,

—O(C—=0)NR 3R;5; —(C,-Cy)-alkylCOOH, —(C,-Cy)-
alkylOH, —(C,-Cy)-alkyl(NH,)COOH, —(C,-Cy)-
alkylCONR ;4R ;o, —(C,-Cy)-alkyl-CO,(C,-Cg)-alkyl,
—O—P(0)(OH)(OR;,), —O—CR33R;0—P(—0)(OH)
(OR;), —P(=0)(OH)(OR;,), —S(=0),0H, (C;_;Jaryl, a
4- to 10-membered heteroaryl, which contains 1-4 heteroat-
oms selected from N, O, and S, a 4- to 10-membered hetero-
cyclo, which contains 1-4 heteroatoms selected from N, O,
and S; halo(C,-Cy)alkyl, and halo(C,-Cy)alkyloxy;

or R, 5 and R, are taken together with the nitrogen to which
both are attached to form a 3- to 8-membered ring, which may
optionally contain 1-4 heteroatoms selected from N, O, and S;

R;g and R, at each occurrence, are independently hydro-
gen or (C,-Cy)alkyl;

or R;5 and R, are taken together with the nitrogen to which
both are attached to form a 3- to 8-membered ring, which may
optionally contain 1-4 heteroatoms selected from N, O, and S.

In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein:

mis 1 or2;

Qis CHR,;

T is a (C,-C,)-alkyl;

Uis O;

V is a bond;
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Ring A is a 5- to 6-membered aryl or heteroaryl, wherein
the heteroaryl contains 1-4 heteroatoms selected from N, O,
and S;

X is a bond, (C,-Cy)-cycloalkyl, (Cs_;4)-aryl, or (Cs_,,)-
aryl-(C,-Cy)-alkyl, wherein any aryl may be optionally sub-
stituted with one or more substituents selected from hydro-
gen, halogen, C,-C, alkyl, C,-C; alkoxy, CN, (C,-C,,)-
cycloalkyl, (C5-C,,)-cycloalkyloxy and halo(C,-C)-alkyl;

Y is —(CRR5,),—W,

W is
O (@]
I ll
_ﬁ—OH, _Il’—Ostx, ——P—0Ry,,
o ORyo
O O
ll Il
—0—P—O0Ry, —O—R;g—P—O0Ryy, —O—C—TRyg,
OR5 ORyo
O O O O
Il Il Il I
—lel—c—ng, — N—C—Rg—C—O0H, —C—OF,
Ryg Ryo
O O
Il I
—T—C—O—RIS—C—OH,
Ryg
O O
I Il
—T—C—N—RIS—C—OH,
Ryg Rie
O O O
Il Il Il
—0—C—N—R;g—C—OH, —C—N—R;;—C—OH,
Rig Ryo
O O O

—O0—R;35—C—OH,

0
Il

——C—N—R ;35— P—O0Ryy,

| | | |
(6]

Ryo Ryo Ryo ORy
O O
Il |
_T_C—T_Rls Il’—Ost»
Rypo Ryo ORy9
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-continued
O

—O0—C—N—R;s—NRyg)Ry0Ry0,

Rio
I
—C—N—R;g—N(Rg)R29Ry9, or ——O—R;g—S—OH;
Rio
R, and R; are hydrogen;

or R, and R; can optionally be linked to form a linking
group containing 1-3 carbon atoms to form a (C;-Cy)-cy-
cloalkyl ring, a halo(C;-Cs)-cycloalkyl ring or an aryl ring;

R, and R, are hydrogen;

Rs, is hydrogen, halogen or C,-Cy alkyl;

Ry, is hydrogen, halogen or C,-Cy alkyl;

Rs.. is hydrogen, halogen or C,-C; alkyl;

R, is hydrogen, halogen or C,-C alkyl;

R, is hydrogen, halogen or C,-C alkyl;

Rg,, Re, and Ry, are hydrogen;

nis 0-2;

R,, at each occurrence, is independently (C,-Cyg)alkyl,
(C5-C,,5)-cycloalkyl or (Cs_jq)-aryl, all of which may be
optionally substituted with one or more R,,’s;

R,,, at each occurrence, is independently hydrogen, (C, -
Cy)-alkyl or (C,-C, ,)-cycloalkyl;

R,,, at each occurrence, is selected from halo, —OH, (C, -
Cy)-alkyl, (C,-Cy)-alkenyl, (C,-Cy)-alkynyl, —(C;-C, ,)-cy-
cloalkyl, (C,-Cy)-alkyloxy, cyano, oxo, nitro, —COOH,
—SO,H, —CO(C,-Cy)-alkyl, —CO(C;-C,,)-aryl, —CO,
(C,-Co)-alkyl, —CONR,4R,o, —NR 3R5o, —NR,,C(=0)
NR;5R0. —NR3C(—NR5)NR,5R50, —SRy5, —S(—0)
(=NRyo)R,5, —S(—OH)R,o, —S(=0)R,0. —NR,,CO,
(C,-Cy)-alkyl, —O(C=0)—(C,-Cy)-alkyl, —O(C=0)
NR,4R5o;  —(C4-Cg)-alkyICOOH, —(C,-Cq)-alkylOH,
—(C,-Cy)-alkyl(NH,)COOH, —(C,-Cy)-alkyICONR 4R 50,
—(C,-Cy)-alkyl-CO,(C,-Cg)-alkyl, —O—P(—=0)(OH)
(OR5), —O—CR,Ry0—P(—O)OH)(OR,), —P(—0)
(OH)(ORys), (Co.10)aryl, (Co.10)aryl(C,-Co)-alkyl, (Cs.10)
aryloxy, a 4- to 10-membered heteroaryl, which contains 1-4
heteroatoms selected from N, O, and S; or a 4- to 10-mem-
bered heterocyclo, which contains 1-4 heteroatoms selected
from N, O, and S; wherein any alkyl, cycloalkyl, aryl, het-
eroaryl, and heterocyclo may be optionally substituted with
one or more substituents selected from the group consisting
of: halo, —OH, (C,-Cy)-alkyl, (C,-Cy)-alkenyl, (C,-Cy)-
alkynyl, (C,-Cy)-alkyloxy, cyano, nitro, —COOH, —CO

(C,-Ce)-alkyl, —CO,(C,-C¢)-alkyl, —CONR 3R,
—NRy5R55,  —O(C—=0)—(C,-Cy)-alkyl, —O(C—=0)
NR,4R5o;  —(C4-Cg)-alkyICOOH, —(C,-Cq)-alkylOH,

—(C,-Cy)-alkyl(NH,)COOH, —(C,-Cy)-alkyICONR 4R 50,
—(C,-Cy)-alkyl-CO,(C,-Cy)-alkyl, —O—P(—=0)(OH)
(ORy), —O—CR,5R,6—P(0)(OH)(OR,,). —P(=0)
(OH)(OR,,), —S(=—0),0H, (C4_ip)aryl, a 4- to 10-mem-
bered heteroaryl, which contains 1-4 heteroatoms selected
from N, O, and S, a 4- to 10-membered heterocyclo, which
contains 1-4 heteroatoms selected from N, O, and S; halo(C, -
Cy)alkyl, and halo(C,-Cy)alkyloxy;

R,,, at each occurrence, is independently hydrogen, (C,-
Cy)-alkyl, (C5-C,,)-cycloalkyl or (Cg_,o)aryl;

R,,,, at each occurrence, is independently hydrogen, (C,-
Cy)-alkyl, (C5-C,,)-cycloalkyl or (Cg_,o)aryl;

R,g and R,,, at each occurrence, are independently hydro-
gen or (C,-Cy)alkyl, wherein the alkyl may be optionally
substituted with one or more substituents selected from the
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group consisting of: halo, —OH, (C,-Cy)-alkyl, (C,-Cy)-alk-
enyl, (C,-Cy)-alkynyl, (C,-Cy)-alkyloxy, cyano, nitro,
—COOH, —CO(C,-Cy)-alkyl, —CO,(C,-Cy)-alkyl,
—CONR;gR;5, —NR33R50, —O(C—0)—(C,-Cy)-alkyl,
—O(C—=0)NR 3R;o; —(C,-C¢)-alkylCOOH, —(C,-Cy)-
alkylOH, —(C,-Cy)-alkyl(NH,)COOH, —(C,-Cy)-
alkylCONR (R, —(C,-Cy)-alkyl-CO,(C,-Cy)-alkyl,
—O—P(0)(OH)(OR;,), —O—CR;5R;0—P(—0)(OH)
(OR;,), —P(=0)(OH)(OR;,), —S(=0),0H, (C;_;pJaryl, a
4- to 10-membered heteroaryl, which contains 1-4 heteroat-
oms selected from N, O, and S, a 4- to 10-membered hetero-
cyclo, which contains 1-4 heteroatoms selected from N, O,
and S; halo(C,-Cy)alkyl, and halo(C,-Cy)alkyloxy; and

R, and R, at each occurrence, are independently hydro-
gen or (C,-Cy)alkyl.

In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein:

mis1or?2;

Qis CHR,;

T is a (C,-C,)-alkyl;

Uis O,

V is a bond,

A is a 5- to 6-membered aryl or heteroaryl, wherein the
heteroaryl contains 1-4 heteroatoms selected from N, O, and
S;

X is a bond, (Cs_;q)-aryl, or (Cs_,)-aryl-(C,-Cy)-alkyl,
wherein any aryl may be optionally substituted with one or
more substituents selected from hydrogen, halogen, C,-Cg
alkyl, C,-C; alkoxy, CN, (C;-C,,)-cycloalkyl, (C5-C,,)-cy-
cloalkyloxy and halo(C,-C)-alky]l;

Y is —(CRx:R5,),—W:

W is
O (@]
I ll
—ﬁ—OH, —Il’—Ostx, ——P—0Ry,,
o} ORyo
O O
| Il
—O0—P—O0Ry, —O—R;g—P—O0Ry;y, —O—C—TRyg,
ORy9 ORyy
O O O
Il I I
—lel—c—ng, —T—C—RIS—C—OH, —C—on,
Ryg Ryo
O
Il I
—T—C—O—RIS—C—OH,
Ryo
i
—Ir—C—Il\I—RIS—C—OH,
Ryo Ryg
O O O
Il Il Il
—0—C—N—R;g—C—OH, —C—N—R;;—C—OH,
Ryg Ryo

I
—N—S—R;3—C—OH,

Rig O

—O0—R;3—C—OH,
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-continued
(@] O O
[ Il I

—0—C—N—R;s—S—OH,

(€]
ll

—C—N—R;s—S—OH,

Rig Ryo
(@]
[
—Il\I—C—Il\I—ng—S—OH,
Rie Rie

0 o} 0 0
Il I I I
—N—C—N—R;g—P—O0Ry, ——S—N—R;3;—S—OH,

Ry Ryo Ryg O Ry
O
—O0—C—N—R;s—NRys)R20R2,
Ryg
o O
—C—N—R;3—N(Ra8)Ry9R39, or O—Ryg—8—OH;
Ryg o

R, and R; are hydrogen;

or R, and R; can optionally be linked to form a linking
group containing 1-3 carbon atoms to form a (C;-Cs)-cy-
cloalkyl ring, a halo(C;-C;)-cycloalkyl ring or an aryl ring;

R, and R,, are hydrogen;

Rs, is hydrogen, halogen or C,-Cy alkyl;

R, is hydrogen, halogen or C,-C; alkyl;

Rs.. is hydrogen, halogen or C,-C; alkyl;

R, is hydrogen, halogen or C,-C alkyl;

R, is hydrogen, halogen or C,-C alkyl;

Rg,, Re, and Ry, are hydrogen;

nis 0-2;

R,s, at each occurrence, is independently (C,-Cy)alkyl or
(C5-C,,)-cycloalkyl, both of which may be optionally substi-
tuted with one or more R,,’s;

R, at each occurrence, is independently hydrogen or (C, -
Cy)-alkyl;

R,,, at each occurrence, is selected from halo, —OH, (C, -
Cy)-alkyl, (C,-Cy)-alkenyl, (C,-Cy)-alkynyl, —(C5-C, ,)-cy-
cloalkyl, (C,-Cy)-alkyloxy, cyano, oxo, nitro, —COOH,
—SO,H, —CO(C,-Cy)-alkyl, —CO(C;-C,,)-aryl, —CO,
(C,-Cy)-alkyl, —CONR,R 0, —NRysR0, —NR,,C(—0)
NR,3Rz5, —NRsC(ENR6)INR R, —SR,5, —S(=0)
(—NR)R55, —S(—OH)R,5, —S(—O)Rp5, —NR,CO,
(C,-Cyralkyl, —O(C=0)—(C,-Cy)-alkyl, —O(C=0)

NR,gRy0:  —(C,-Co)-alkylCOOH, —(C,-Cy)-alkylOH,
—(C,-Cy)-alkyl(NH,)COOH, —(C,-Cy)-alkylCONR 3R o,
—(C,-C¢)-alkyl-COL(C,-Cy)-alkyl,  —O—P(0)OH)

(ORy), —O—CR,5R,6—P(0)(OH)(OR,,). —P(0)
(OH)(ORy), (Co.10)aryl, (Cq.i0)aryl(C,-Cy)-alkyl, (Cg o)
aryloxy, a 4- to 10-membered heteroaryl, which contains 1-4
heteroatoms selected from N, O, and S; or a 4- to 10-mem-
bered heterocyclo, which contains 1-4 heteroatoms selected
from N, O, and S; wherein any alkyl, cycloalkyl, aryl, het-
eroaryl, and heterocyclo may be optionally substituted with
one or more substituents selected from the group consisting
of: halo, —OH, (C,-Cy)-alkyl, (C,-Cy)-alkenyl, (C,-Cy)-
alkynyl, (C,-Cy)-alkyloxy, cyano, nitro, —COOH, —CO

(C,-Cy)-alkyl, —CO,(C,-Cy)-alkyl, —CONR R,
—NRy5R55,  —O(C—=0)—(C,-Cy)-alkyl, —O(C—=0)
NR,4R5o;  —(C4-Cg)-alkyICOOH, —(C,-Cq)-alkylOH,

—(C,-Cy)-alkyl(NH,)COOH, —(C,-C¢)-alkylCONR,zR 5o,
—(C,-Cy)-alkyl-COL(C,-Co)alkyl,  —O—P(=—0)OH)
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(ORpg), —O—CR,5R,6—P(0)OH)(OR,). —P(0)
(OH)(OR,,), —S(=—0),0H, (C4_;p)aryl, a 4- to 10-mem-
bered heteroaryl, which contains 1-4 heteroatoms selected
from N, O, and S, a 4- to 10-membered heterocyclo, which
contains 1-4 heteroatoms selected from N, O, and S; halo(C, -
Cyalkyl, and halo(C,-Cy)alkyloxy;

R,,, at each occurrence, is independently hydrogen, (C,-
Ce)-alkyl or (Cq._ip)aryl;

R,,,, at each occurrence, is independently hydrogen, (C,-
Ce)-alkyl or (Cq_yo)aryl;

R,q and R,,, at each occurrence, are independently hydro-
gen or (C,-Cy)alkyl, wherein the alkyl may be optionally
substituted with one or more substituents selected from the
group consisting of: halo, —OH, (C,-Cy)-alkyl, (C,-Cy)-alk-
enyl, (C,-Cy)-alkynyl, (C,-Cy)-alkyloxy, cyano, nitro,
—COOH, —CO(C,-Cy)-alkyl, —CO,(C,-Cy)-alkyl,
—CONR;gR;5, —NR33R50, —O(C—0)—(C,-Cy)-alkyl,
—O(C=0)NR 3 R;,; —(C,-Cy)-alkyICOOH, —(C,-Cy)-
alkylOH, —(C,-Cy)-alkyl(NH,)COOH, —(C,-Cy)-
alkylCONR (R, —(C,-Cy)-alkyl-CO,(C,-Cy)-alkyl,
—O—P(0)(OH)(OR;,), —O—CR35R;0—P(=0)(OH)
(OR;5), —P(—0)(OH)(OR;,), —S(—0),0H, (C_; o Jaryl, a
4- to 10-membered heteroaryl, which contains 1-4 heteroat-
oms selected from N, O, and S, a 4- to 10-membered hetero-
cyclo, which contains 1-4 heteroatoms selected from N, O,
and S; halo(C,-Cy)alkyl, and halo(C,-Cy)alkyloxy; and

R, and R, at each occurrence, are independently hydro-
gen or (C,-Cy)alkyl.

In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein:

mis 1 or2;

Qis CHR,;

T is a (C,-C,)-alkyl;

Uis O,

V is a bond;

Ring A is phenyl, pyrazolyl, tetrazolyl, thiophenyl or
pyridinyl;

X isabond or (Cs_,y)-aryl-(C,-Cy)-alkyl, wherein the aryl
may be optionally substituted with one or more substituents
selected from hydrogen, halogen, C,-C, alkyl, C,-C, alkoxy,
CN, (C;-C,,)-cycloalkyl, (C;-C,,)-cycloalkyloxy and halo
(C,-Ce)-alkyl;

Y is —(CRx:R5,),—W:

W is
O (@] O O
Il [ I Il
_ﬁ—OH, _Il’—Ostx, —P—0Ry, ——P—0Ry,,
0 Rao ORy
O O
Il Il
—O0—R;g—P—0Ry, ——O—C—Rj5, —N—C—Rys,
ORy Ryo
O O O
I Il Il
— N—C—R;g—C—0H, —C—OH,
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-continued

—N—C—N—R;;—C—OH,

I
—lel—c—lr—ng—s—OH,
Rie Ryg
O O
Il I
—Il\T—C—N—ng—P—ORzg,
Ryo Ryg ORy
O

—O0—C—N—R;3—N(R8)Rp9R00,

Ryo
O O

——C—N—R;g——NRg)Rp9R39, 0or ——O0—R;s—S—OI;

Rio 0

R,, R;, R, and R, are hydrogen;

Ry, is hydrogen, Cl, F or methyl;

Ry, is hydrogen, Cl, F or methyl;

R, is hydrogen, Cl, F or methyl;

R, is hydrogen, Cl, F or methyl;

R, is hydrogen, Cl, F or methyl;

Rg,, Re, and Ry, are hydrogen;

nis 0-2;

R,, at each occurrence, is independently (C,-Cyg)alkyl,
which may be optionally substituted with one or more R,,’s;

R, at each occurrence, is independently hydrogen or (C, -
Cy)-alkyl;

R,,, at each occurrence, is selected from halo, —OH, (C, -
Cy)-alkyl, (C,-Cy)-alkenyl, (C,-Cy)-alkynyl, —(C5-C, ,)-cy-
cloalkyl, (C,-Cy)-alkyloxy, cyano, oxo, nitro, —COOH,
—SO,H, —CO(C,-Cy)-alkyl, —CO(C;-C,,)-aryl, —CO,
(C,-Cy)-alkyl, —CONR,R 0, —NRysR0, —NR,,C(—0)
NR gR50, —NRC(=NR6)NR, R 5, —SRy5, —S(=0)
(—NR)R55, —S(—OH)R,5, —S(—O)Rp5, —NR,CO,
(C,-Cyralkyl, —O(C=0)—(C,-Cy)-alkyl, —O(C=0)
NR,4R5o;  —(C4-Cg)-alkyICOOH, —(C,-Cq)-alkylOH,
—(C,-Cy)-alkyl(NH,)COOH, —(C,-Cy)-alkyICONR 4R 50,
—(C,-Cy)-alkyl-CO,(C,-Cg)-alkyl, —O—P(—=0)(OH)
(ORy5), —O—CR 53R P(—O)(OH)(OR 55), —P(O)(OH)
(ORy), (Cyyolaryl, (Cqyp)aryl(Ci-Ce)-alkyl, (Cq_jo)ary-
loxy, a 4- to 10-membered heteroaryl, which contains 1-4
heteroatoms selected from N, O, and S; or a 4- to 10-mem-
bered heterocyclo, which contains 1-4 heteroatoms selected
from N, O, and S; wherein any alkyl, cycloalkyl, aryl, het-
eroaryl, and heterocyclo may be optionally substituted with
one or more substituents selected from the group consisting
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of: halo, —OH, (C,-Cy)-alkyl, (C,-Cy)-alkenyl, (C,-Cy)-
alkynyl, (C,-Cy)-alkyloxy, cyano, nitro, —COOH, —CO

(C,-Ce)-alkyl, —CO,(C,-Cy)-alkyl, —CONR 3R,
—NRy5R.  —O(C—=0)—(C,-Cy)-alkyl, —O(C—=0)
NR R,  —(Cy-Cy)-alkyICOOH, —(C,-Cy)-alkylOH,

—(C,-Cy)-alkyl(NH,)COOH, —(C,-C)-alkyICONR 3R 50,
—(C,-Cy)-alkyl-CO,(C,-Cg)-alkyl, —O—P(—=0)(OH)
(ORy5), —O—CR,R,e—P(=0)(OH)(OR,,), —P(=0)
(OH)(OR,y), —S(=—0),0H, (Cq_,p)aryl, a 4- to 10-mem-
bered heteroaryl, which contains 1-4 heteroatoms selected
from N, O, and S, a 4- to 10-membered heterocyclo, which
contains 1-4 heteroatoms selected from N, O, and S; halo(C, -
Cyalkyl, and halo(C,-Cy)alkyloxy;

R,,, at each occurrence, is independently hydrogen or (C, -
Cy)-alkyl;

R,,,, at each occurrence, is independently hydrogen or
(C,-Ce)-alkyl;

R, and R, at each occurrence, are independently hydro-
gen or (C,-Cy)alkyl, wherein the alkyl may be optionally
substituted with one or more substituents selected from the
group consisting of: halo, —OH, (C,-C)-alkyl, (C,-C)-alk-
enyl, (C,-Cy)-alkynyl, (C,-Cy)-alkyloxy, cyano, nitro,
—COOH, —CO(C,-Cyalkyl, —CO,(C,-Cy)-alkyl,
—CONR;gR;5, —NR33R50, —O(C—0)—(C,-Cy)-alkyl,
—O(C—=0)NR 3R;o; —(C,-C¢)-alkylCOOH, —(C,-Cy)-
alkylOH, —(C,-Cy)-alkyl(NH,)COOH, —(C,-Cy)-
alkylCONR ;4R ;o, —(C,-Cy)-alkyl-CO,(C,-Cg)-alkyl,
—O—PE0)(OH)(OR,,), —O—CR;R;,—P(=0)(OH)
(OR;5), —P(—0)(OH)(OR;,), —S(—0),0H, (C_; o Jaryl, a
4- to 10-membered heteroaryl, which contains 1-4 heteroat-
oms selected from N, O, and S, a 4- to 10-membered hetero-
cyclo, which contains 1-4 heteroatoms selected from N, O,
and S; halo(C,-Cy)alkyl, and halo(C,-Cy)alkyloxy; and

R, and R, at each occurrence, are independently hydro-
gen or (C,-Cy)alkyl.

In another embodiment, the present invention provides
compounds, enantiomers, diastereomers, tautomers, pro-
drugs or salts thereof, wherein:

mis 1;

Qis CHR,;

T is a (C,-C,)-alkyl;

Uis O,

V is a bond;

Ring A is phenyl, pyrazolyl, tetrazolyl, thiophenyl or
pyridinyl;

X is a bond or phenyl-(C,-Cy)-alkyl, wherein the phenyl
may be optionally substituted with one or more substituents
selected from hydrogen, halogen, C,-C, alkyl, C,-C, alkoxy,
CN and halo(C,-Cy)-alkyl;

Y is —(CRx:R5,),—W:

W is
(@] O
I Il
—ﬁ—OH, —Il’—Ostx, P—0Ry,
o} ORyo
O (@] O
Il I Il
—O0—P—0Ryy, —O—C—R|3, —N—C—Ryg,
H Rio
O O O
Il Il Il
— N—C—R;y;—C—OH, —C—OH,

Ryg
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-continued
(@] O
[ I

—N—C—0—R;35—C—OH,

|| I
—c—lel—ng—c— — —c—lel—ng—s OH,
Rio Rio
I
—IiI—C—Il\I—ng—ﬁ OH,
Ryo Rio
I
—Il\I—C—N—ng—P—ORzg,
Rio Ryo ORyo
——O—C—N—Rs—N(Rag)R20R2,
Rio
I
_C_N_RIS—N(RZS)RZQRZQ, or _O—RIS_S_OH;
Rio
R,, R;, R, and R, are hydrogen;
Ry, is hydrogen, Cl, F or methyl;
R, is hydrogen, Cl, F or methyl;
Rs.. is hydrogen, Cl, F or methyl;

R, is hydrogen, Cl, F or methyl;

R, is hydrogen, Cl, F or methyl;

Rg,, Re, and Ry, are hydrogen;

nisOorl;

R,s, at each occurrence, is independently (C,-Cy)alkyl,
which may be optionally substituted with one or more R,,’s;

R, at each occurrence, is independently hydrogen or (C, -
Cy)-alkyl;

R,,, at each occurrence, is selected from halo, —OH, (C, -
Cy)-alkyl, (C,-Cy)-alkenyl, (C,-Cy)-alkynyl, —(C5-C, ,)-cy-
cloalkyl, (C,-Cy)-alkyloxy, cyano, oxo, nitro, —COOH,
—SO,H, —CO(C,-Cy)-alkyl, —CO(C;-C,,)-aryl, —CO,
(C,-Cy)-alkyl, —CONR,R 0, —NRysR0, —NR,,C(—0)
NR gR50, —NRC(=NR6)NR, R 5, —SRy5, —S(=0)
(—NR)R55, —S(—OH)R,5, —S(—O)Rp5, —NR,CO,
(C,-Cyralkyl, —O(C=0)—(C,-Cy)-alkyl, —O(C=0)
NR,4R5o;  —(C4-Cg)-alkyICOOH, —(C,-Cq)-alkylOH,
—(C,-Cy)-alkyl(NH,)COOH, —(C,-Cy)-alkyICONR 4R 50,
—(C,-Cy)-alkyl-CO,(C,-Cg)-alkyl, —O—P(—=0)(OH)
(ORy), —O—CR,5R,6—P(0)(OH)(OR,,). —P(0)
(OH)(ORy), (Cg.jplaryl, (Co_1o)aryl(C,-Co)-alkyl, (C.i0)
aryloxy, a 4- to 10-membered heteroaryl, which contains 1-4
heteroatoms selected from N, O, and S; or a 4- to 10-mem-
bered heterocyclo, which contains 1-4 heteroatoms selected
from N, O, and S; wherein any alkyl, cycloalkyl, aryl, het-
eroaryl, and heterocyclo may be optionally substituted with
one or more substituents selected from the group consisting
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of: halo, —OH, (C,-Cy)-alkyl, (C,-Cy)-alkenyl, (C,-Cy)-
alkynyl, (C,-Cy)-alkyloxy, cyano, nitro, —COOH, —CO

(C,-Ce)-alkyl, —CO,(C,-Cy)-alkyl, —CONR 3R,
—NRy5R50.  —O(C—=0)—(C,-Cy)-alkyl, —O(C—=0)
NRsR,o;  —(Cy-Cg)-alkyICOOH, —(C,-Cy)-alkylOH,

—(C,-Cy)-alkyl(NH,)COOH, —(C,-C)-alkyICONR 3R 50,
—(C,-Cy)-alkyl-CO,(C,-Cy)-alkyl, —O—P(—=0)(OH)
(ORpg), —O—CR,5R,6—P(0)OH)(OR,). —P(0)
(OH)(OR,,), —S(=—0),0H, (C4_;p)aryl, a 4- to 10-mem-
bered heteroaryl, which contains 1-4 heteroatoms selected
from N, O, and S, a 4- to 10-membered heterocyclo, which
contains 1-4 heteroatoms selected from N, O, and S; halo(C, -
Cyalkyl, and halo(C,-Cy)alkyloxy;

R,,and R,, , are hydrogen; and

R, and R, at each occurrence, are independently hydro-
gen or (C,-Cyalkyl.

The terms “Formula I”, “Formula Ia”, “Formula Ib”, “For-
mula I¢”, “Formula Id”, “Formula Ie”, “Formula If”, “For-
mula Ig”, “Formula Th”, “Formula Ij” and all embodiments
thereof shall include enantiomers, diastereomers, prodrugs,
solvates and salts thereof (particularly enantiomers, diastere-
omers and pharmaceutically acceptable salts thereof).

In another embodiment, the present invention provides a
compound of Formula I, or an enantiomer, a diastercomer, or
a pharmaceutically acceptable salt thereof, wherein the com-
pound is selected from one of the examples, preferably,
Examples 29,32, 32G, 43, 69B, 69C, 69E, 69F, 69G, 69H, 81,
82, 83, 110T, 112, 138A, 142, 146R, 168F, 1687, 171, 176,
177,179, 182, 222, 231, 238, 240, 242, 244, 248, 249, 250,
251, 257, 270, 273, 275, 282, 297, 302, 316, 336, 350, 352,
354,358,367, 375, 392, 418, 430, 434, 436, 448, 500, 521,
527, 534, 564, 565, 566, 574, 575, 576, 577, 578, 581, 583,
592, 593, 597, 600, 614, 617, 626, 628, 635, 662, 672, 685,
690, 693, 698, 699, 702, 703, 719, 730, 784, 786, 792, 830,
836, 848, 864, 878, 887, 891, 896, 914, 916, 924 A, 924B and
934, more preferably, Examples 69B, 69C, 69E, 69G, 69H,
69F, 83, 138A, 146R, 171,176, 177,179,222, 231, 238, 240,
242, 244, 248, 250, 350, 354, 358, 564, 565, 566, 574, 575,
576, 577, 578, 581, 583, 592, 593, 600, 614, 662, 672, 685,
690, 698, 699,702,703, 878, 891, 914, 916, 924 A and 924B,
most preferably, Examples 83, 138A, 250, 350, 566, 574,
577, 581, 592, 662, 698, 891, 914, 916, 924 A and 924B.

In another embodiment, the present invention provides a
pharmaceutical composition comprised of a therapeutically
effective amount of a compound of Formula I, 1a, Ib, Ic, Id, Ie,
If, Ig, Th or Ij, or an enantiomer, a diastereomer, or a pharma-
ceutically acceptable salt thereof, preferably, a compound
selected from one of the examples, more preferably,
Examples 29,32, 32G, 43, 69B, 69C, 69E, 69F, 69G, 69H, 81,
82, 83, 110T, 112, 138A, 142, 146R, 168F, 1687, 171, 176,
177,179, 182, 222, 231, 238, 240, 242, 244, 248, 249, 250,
251, 257, 270, 273, 275, 282, 297, 302, 316, 336, 350, 352,
354,358,367, 375, 392, 418, 430, 434, 436, 448, 500, 521,
527, 534, 564, 565, 566, 574, 575, 576, 577, 578, 581, 583,
592, 593, 597, 600, 614, 617, 626, 628, 635, 662, 672, 685,
690, 693, 698, 699, 702, 703, 719, 730, 784, 786, 792, 830,
836, 848, 864, 878, 887, 891, 896, 914, 916. 924 A, 924B and
934, more preferably, Examples 69B, 69C, 69E, 69G, 69H,
69F, 83, 138A, 146R, 171,176, 177,179,222, 231, 238, 240,
242, 244, 248, 250, 350, 354, 358, 564, 565, 566, 574, 575,
576, 577, 578, 581, 583, 592, 593, 600, 614, 662, 672, 685,
690, 698, 699,702,703, 878, 891, 914, 916, 924 A and 924B,
most preferably, Examples 83, 138A, 250, 350, 566, 574,
577,581,592, 662, 698,891,914, 916, 924A and 924B, and
a pharmaceutically acceptable carrier.

In another embodiment, the present invention provides a
pharmaceutical composition comprised of a therapeutically
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effective amount of a compound of Formula I, Ia, Ib, Ic, Id, Ie,
If, Ig, Th or Ij, or an enantiomer, a diastereomer, or a pharma-
ceutically acceptable salt thereof, preferably, a compound
selected from one of the examples, more preferably,
Examples 29,32,32G, 43, 69B, 69C, 69E, 69F, 69G, 69H, 81,
82, 83, 110T, 112, 138A, 142, 146R, 168F, 168], 171, 176,
177, 179, 182, 222, 231, 238, 240, 242, 244, 248, 249, 250,
251, 257, 270, 273, 275, 282, 297, 302, 316, 336, 350, 352,
354,358,367, 375,392, 418, 430, 434, 436, 448, 500, 521,
527, 534, 564, 565, 566, 574, 575, 576, 577, 578, 581, 583,
592, 593, 597, 600, 614, 617, 626, 628, 635, 662, 672, 685,
690, 693, 698, 699, 702, 703, 719, 730, 784, 786, 792, 830,
836, 848, 864, 878, 887,891, 896, 914, 916. 924 A, 924B and
934, more preferably, Examples 69B, 69C, 69E, 69G, 69H,
69F, 83, 138A, 146R, 171,176, 177, 179,222,231, 238, 240,
242, 244, 248, 250, 350, 354, 358, 564, 565, 566, 574, 575,
576, 577, 578, 581, 583, 592, 593, 600, 614, 662, 672, 685,
690, 698, 699, 702,703, 878, 891, 914, 916, 924 A and 924B,
most preferably, Examples 83, 138A, 250, 350, 566, 574,
577, 581, 592, 662, 698, 891, 914, 916, 924A and 924B, and
one or more other therapeutically active agents.

In another embodiment, the present invention relates to a
pharmaceutical composition, wherein the selected composi-
tion is made by combining (a) a compound of Formula I, Ia,
Ib, Ic, 1d, Te, If, Ig, Th or Ij, preferably, a compound selected
from one of the examples, more preferably, Examples 29, 32,
32G, 43, 69B, 69C, 69E, 69F, 69G, 69H, 81, 82, 83, 110T,
112, 138A, 142, 146R, 168F, 1687, 171, 176, 177, 179, 182,
222, 231, 238, 240, 242, 244, 248, 249, 250, 251, 257, 270,
273, 275, 282, 297, 302, 316, 336, 350, 352, 354, 358, 367,
375,392, 418, 430, 434, 436, 448, 500, 521, 527, 534, 564,
565, 566, 574, 575, 576, 577, 578, 581, 583, 592, 593, 597,
600, 614, 617, 626, 628, 635, 662, 672, 685, 690, 693, 698,
699, 702, 703, 719, 730, 784, 786, 792, 830, 836, 848, 864,
878, 887, 891, 896, 914, 916, 924A, 924B and 934, more
preferably, Examples 69B, 69C, 69E, 69G, 69H, 69F, 83,
138A, 146R, 171, 176, 177, 179, 222, 231, 238, 240, 242,
244, 248, 250, 350, 354, 358, 564, 565, 566, 574, 575, 576,
577, 578, 581, 583, 592, 593, 600, 614, 662, 672, 685, 690,
698, 699,702,703,878,891,914, 916, 924 A and 924B, most
preferably, Examples 83, 138A, 250,350, 566, 574, 577, 581,
592, 662, 698, 891, 914, 916, 924A and 924B (using any of
the compound embodiments listed above), and (b) a dipepti-
dyl peptidase-IV (DPP4) inhibitor (for example, a member
selected from saxagliptin, sitagliptin, vildagliptin and
alogliptin).

In another embodiment, the present invention relates to a
pharmaceutical composition, wherein the selected composi-
tion is made by combining (a) a compound of Formula I, Ia,
Ib, Ic, 1d, Te, If, Ig, Th or Ij, preferably, a compound selected
from one of the examples, more preferably, Examples 29, 32,
32G, 43, 69B, 69C, 69E, 69F, 69G, 69H, 81, 82, 83, 110T,
112, 138A, 142, 146R, 168F, 1687, 171, 176, 177, 179, 182,
222, 231, 238, 240, 242, 244, 248, 249, 250, 251, 257, 270,
273, 275, 282, 297, 302, 316, 336, 350, 352, 354, 358, 367,
375,392, 418, 430, 434, 436, 448, 500, 521, 527, 534, 564,
565, 566, 574, 575, 576, 577, 578, 581, 583, 592, 593, 597,
600, 614, 617, 626, 628, 635, 662, 672, 685, 690, 693, 698,
699, 702, 703, 719, 730, 784, 786, 792, 830, 836, 848, 864,
878, 887, 891, 896, 914, 916, 924A, 924B and 934, more
preferably, Examples 69B, 69C, 69E, 69G, 69H, 69F, 83,
138A, 146R, 171, 176, 177, 179, 222, 231, 238, 240, 242,
244, 248, 250, 350, 354, 358, 564, 565, 566, 574, 575, 576,
577, 578, 581, 583, 592, 593, 600, 614, 662, 672, 685, 690,
698, 699,702,703,878,891,914, 916, 924 A and 924B, most
preferably, Examples 83, 138A, 250,350, 566, 574, 577, 581,
592, 662, 698, 891, 914, 916, 924A and 924B (using any of
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the compound embodiments listed above), and (b) a dipepti-
dyl peptidase-IV (DPP4) inhibitor, wherein the DPP4 inhibi-
tor is saxagliptin.

In another embodiment, the present invention relates to a
pharmaceutical composition, wherein the selected composi-
tion is made by combining (a) a compound of Formula I, Ia,
Ib, Ic, 1d, Te, If, Ig, Th or Ij, preferably, a compound selected
from one of the examples, more preferably, Examples 29, 32,
32G, 43, 69B, 69C, 69E, 69F, 69G, 69H, 81, 82, 83, 110T,
112, 138A, 142, 146R, 168F, 168J, 171, 176, 177, 179, 182,
222, 231, 238, 240, 242, 244, 248, 249, 250, 251, 257, 270,
273, 275, 282, 297, 302, 316, 336, 350, 352, 354, 358, 367,
375,392, 418, 430, 434, 436, 448, 500, 521, 527, 534, 564,
565, 566, 574, 575, 576, 577, 578, 581, 583, 592, 593, 597,
600, 614, 617, 626, 628, 635, 662, 672, 685, 690, 693, 698,
699, 702, 703, 719, 730, 784, 786, 792, 830, 836, 848, 864,
878, 887, 891, 896, 914, 916, 924A, 924B and 934, more
preferably, Examples 69B, 69C, 69E, 69G, 69H, 69F, 83,
138A, 146R, 171, 176, 177, 179, 222, 231, 238, 240, 242,
244, 248, 250, 350, 354, 358, 564, 565, 566, 574, 575, 576,
577, 578, 581, 583, 592, 593, 600, 614, 662, 672, 685, 690,
698, 699,702,703, 878,891,914, 916, 924 A and 924B, most
preferably, Examples 83, 138A, 250,350, 566, 574, 577, 581,
592, 662, 698, 891, 914, 916, 924A and 924B (using any of
the compound embodiments listed above), and (b) an SGLT2
inhibitor (for example, a member selected from 3-(benzo[b]
furan-5-yl)-2',6'-dihydroxy-4'-methylpropiophenone-2'-O-
(6-O-methoxycarbonyl)-f3-d-glucopyranoside,  phlorizin,
TS-033, dapagliflozin, sergiflozin, AVE 2268, and canagli-
flozin).

In another embodiment, the present invention relates to a
pharmaceutical composition, wherein the selected composi-
tion is made by combining (a) a compound of Formula I, Ia,
Ib, Ic, 1d, Te, If, Ig, Th or Ij, preferably, a compound selected
from one of the examples, more preferably, Examples 29, 32,
32G, 43, 69B, 69C, 69E, 69F, 69G, 69H, 81, 82, 83, 110T,
112, 138A, 142, 146R, 168F, 168J, 171, 176, 177, 179, 182,
222, 231, 238, 240, 242, 244, 248, 249, 250, 251, 257, 270,
273, 275, 282, 297, 302, 316, 336, 350, 352, 354, 358, 367,
375,392, 418, 430, 434, 436, 448, 500, 521, 527, 534, 564,
565, 566, 574, 575, 576, 577, 578, 581, 583, 592, 593, 597,
600, 614, 617, 626, 628, 635, 662, 672, 685, 690, 693, 698,
699, 702, 703, 719, 730, 784, 786, 792, 830, 836, 848, 864,
878, 887, 891, 896, 914, 916, 924A, 924B and 934, more
preferably, Examples 69B, 69C, 69E, 69G, 69H, 69F, 83,
138A, 146R, 171, 176, 177, 179, 222, 231, 238, 240, 242,
244, 248, 250, 350, 354, 358, 564, 565, 566, 574, 575, 576,
577, 578, 581, 583, 592, 593, 600, 614, 662, 672, 685, 690,
698, 699,702,703, 878,891,914, 916, 924 A and 924B, most
preferably, Examples 83, 138A, 250,350, 566, 574, 577, 581,
592, 662, 698, 891, 914, 916, 924A and 924B (using any of
the compound embodiments listed above), and (b) an SGLT2
inhibitor wherein the SGLT?2 inhibitor is dapagliflozin.

In one embodiment, the present invention relates to meth-
ods of modulating the activity of the TGRS G protein-coupled
receptor comprising administering to a mammalian patient,
for example, a human patient, in need thereof a therapeuti-
cally effective amount of'a compound of Formula I, Ia, Ib, Ic,
1d, Ie, If; Ig, Th or Ij, preferably, a compound selected from one
of'the examples, more preferably, Examples 29, 32, 32G, 43,
69B, 69C, 69E, 69F, 69G, 69H, 81, 82,83, 110T, 112, 138A,
142, 146R, 168F, 168J, 171, 176, 177, 179, 182, 222, 231,
238, 240, 242, 244, 248, 249, 250, 251, 257, 270, 273, 275,
282, 297,302, 316, 336, 350, 352, 354, 358, 367, 375, 392,
418, 430, 434, 436, 448, 500, 521, 527, 534, 564, 565, 566,
574, 575, 576, 577, 578, 581, 583, 592, 593, 597, 600, 614,
617, 626, 628, 635, 662, 672, 685, 690, 693, 698, 699, 702,
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703, 719, 730, 784, 786, 792, 830, 836, 848, 864, 878, 887,
891, 896, 914, 916, 924 A, 924B and 934, more preferably,
Examples 69B, 69C, 69E, 69G, 69H, 69F, 83, 138A, 146R,
171, 176, 177, 179, 222, 231, 238, 240, 242, 244, 248, 250,
350, 354, 358, 564, 565, 566, 574, 575, 576, 577, 578, 581,
583, 592, 593, 600, 614, 662, 672, 685, 690, 698, 699, 702,
703, 878, 891, 914, 916, 924A and 924B, most preferably,
Examples 83, 1384, 250, 350, 566, 574, 577, 581, 592, 662,
698, 891, 914, 916, 924 A and 924B, alone, or optionally, in
combination with another compound of the present invention
and/or at least one other type of therapeutic agent.

In one embodiment, the present invention relates to a
method for preventing, modulating, or treating the progres-
sion or onset of diseases or disorders associated with the
modulation of the TGRS G protein-coupled receptor com-
prising administering to a mammalian patient, for example, a
human patient, in need of prevention, modulation, or treat-
ment a therapeutically effective amount of a compound of
Formula 1, Ia, Ib, Ic, Id, Ie, If, Ig, Th or [j, preferably, a
compound selected from one of the examples, more prefer-
ably, Examples 29, 32, 32G, 43, 69B, 69C, 69E, 69F, 69G,
69H, 81, 82, 83, 110T, 112, 138A, 142, 146R, 168F, 1687,
171, 176, 177, 179, 182, 222, 231, 238, 240, 242, 244, 248,
249, 250, 251, 257, 270, 273, 275, 282, 297, 302, 316, 336,
350, 352, 354, 358, 367, 375, 392, 418, 430, 434, 436, 448,
500, 521, 527, 534, 564, 565, 566, 574, 575, 576, 577, 578,
581, 583, 592, 593, 597, 600, 614, 617, 626, 628, 635, 662,
672, 685, 690, 693, 698, 699, 702, 703, 719, 730, 784, 786,
792, 830, 836, 848, 864, 878, 887, 891, 896, 914, 916, 924A,
924B and 934, more preferably, Examples 69B, 69C, 69E,
69G, 69H, 69F, 83, 138A, 146R, 171,176,177,179,222, 231,
238, 240, 242, 244, 248, 250, 350, 354, 358, 564, 565, 566,
574, 575, 576, 577, 578, 581, 583, 592, 593, 600, 614, 662,
672, 685, 690, 698, 699, 702, 703, 878, 891, 914, 916, 924A
and 924B, most preferably, Examples 83, 138A, 250, 350,
566, 574, 577, 581, 592, 662, 698, 891, 914, 916, 924A and
924B, alone, or, optionally, in combination with another com-
pound of the present invention and/or at least one other type of
therapeutic agent.

Examples of diseases or disorders associated with the
modulation of the TGRS G protein-coupled receptor that can
be prevented, modulated, or treated according to the present
invention include, but are not limited to, diabetes, hypergly-
cemia, impaired glucose tolerance, insulin resistance, hyper-
insulinemia, retinopathy, neuropathy, nephropathy, delayed
wound healing, atherosclerosis and its sequelae, abnormal
heart function, myocardial ischemia, stroke, Metabolic Syn-
drome, hypertension, obesity, dyslipidemia, hyperlipidemia,
hypertriglyceridemia, hypercholesterolemia, low HDL, high
LDL, non-cardiac ischemia, infection, cancer, vascular rest-
enosis and pancreatitis.

In another embodiment, the present invention relates to a
method for preventing, modulating, or treating the progres-
sion or onset of diabetes, hyperglycemia, obesity, dyslipi-
demia, and hypertension comprising administering to a mam-
malian patient, for example, a human patient, in need of
prevention, modulation, or treatment a therapeutically effec-
tive amount of a compound of Formula I, Ia, Ib, Ic, Id, Ie, If,
Ig, Th or Ij, preferably, a compound selected from one of the
examples, more preferably, Examples 29, 32, 32G, 43, 69B,
69C, 69E, 69F, 69G, 69H, 81, 82, 83, 110T, 112, 138A, 142,
146R, 168F, 168], 171, 176, 177, 179, 182, 222, 231, 238,
240, 242, 244, 248, 249, 250, 251, 257, 270, 273, 275, 282,
297, 302, 316, 336, 350, 352, 354, 358, 367, 375, 392, 418,
430, 434, 436, 448, 500, 521, 527, 534, 564, 565, 566, 574,
575, 576, 577, 578, 581, 583, 592, 593, 597, 600, 614, 617,
626, 628, 635, 662, 672, 685, 690, 693, 698, 699, 702, 703,
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719, 730, 784, 786, 792, 830, 836, 848, 864, 878, 887, 891,
896, 914, 916, 924A, 924B and 934, more preferably,
Examples 69B, 69C, 69E, 69G, 69H, 69F, 83, 138A, 146R,
171, 176, 177, 179, 222, 231, 238, 240, 242, 244, 248, 250,
350, 354, 358, 564, 565, 566, 574, 575, 576, 577, 578, 581,
583, 592, 593, 600, 614, 662, 672, 685, 690, 698, 699, 702,
703, 878, 891, 914, 916, 924A and 924B, most preferably,
Examples 83, 1384, 250, 350, 566, 574, 577, 581, 592, 662,
698, 891, 914, 916, 924 A and 924B, alone, or, optionally, in
combination with another compound of the present invention
and/or at least one other type of therapeutic agent.

In another embodiment, the present invention relates to a
method for preventing, modulating, or treating the progres-
sion or onset of diabetes, comprising administering to a mam-
malian patient, for example, a human patient, in need of
prevention, modulation, or treatment a therapeutically effec-
tive amount of a compound of Formula I, Ia, Ib, Ic, Id, Ie, If,
Ig, Th or Ij, preferably, a compound selected from one of the
examples, more preferably, Examples 29, 32, 32G, 43, 69B,
69C, 69E, 69F, 69G, 69H, 81, 82, 83, 110T, 112, 138A, 142,
146R, 168F, 168], 171, 176, 177, 179, 182, 222, 231, 238,
240, 242, 244, 248, 249, 250, 251, 257, 270, 273, 275, 282,
297, 302, 316, 336, 350, 352, 354, 358, 367, 375, 392, 418,
430, 434, 436, 448, 500, 521, 527, 534, 564, 565, 566, 574,
575, 576, 577, 578, 581, 583, 592, 593, 597, 600, 614, 617,
626, 628, 635, 662, 672, 685, 690, 693, 698, 699, 702, 703,
719, 730, 784, 786, 792, 830, 836, 848, 864, 878, 887, 891,
896, 914, 916, 924A, 924B and 934, more preferably,
Examples 69B, 69C, 69E, 69G, 69H, 69F, 83, 138A, 146R,
171, 176, 177, 179, 222, 231, 238, 240, 242, 244, 248, 250,
350, 354, 358, 564, 565, 566, 574, 575, 576, 577, 578, 581,
583, 592, 593, 600, 614, 662, 672, 685, 690, 698, 699, 702,
703, 878, 891, 914, 916, 924A and 924B, most preferably,
Examples 83, 1384, 250, 350, 566, 574, 577, 581, 592, 662,
698, 891, 914, 916, 924 A and 924B, alone, or, optionally, in
combination with another compound of the present invention
and/or at least one other type of therapeutic agent.

Inyet another embodiment, the present invention relates to
a method for preventing, modulating, or treating the progres-
sion or onset of hyperglycemia comprising administering to a
mammalian patient, for example, a human patient, in need of
prevention, modulation, or treatment a therapeutically effec-
tive amount of a compound of Formula I, Ia, Ib, Ic, Id, Ie, If,
Ig, Th or Ij, preferably, a compound selected from one of the
examples, more preferably, Examples 29, 32, 32G, 43, 69B,
69C, 69E, 69F, 69G, 69H, 81, 82, 83, 110T, 112, 138A, 142,
146R, 168F, 168], 171, 176, 177, 179, 182, 222, 231, 238,
240, 242, 244, 248, 249, 250, 251, 257, 270, 273, 275, 282,
297, 302, 316, 336, 350, 352, 354, 358, 367, 375, 392, 418,
430, 434, 436, 448, 500, 521, 527, 534, 564, 565, 566, 574,
575, 576, 577, 578, 581, 583, 592, 593, 597, 600, 614, 617,
626, 628, 635, 662, 672, 685, 690, 693, 698, 699, 702, 703,
719, 730, 784, 786, 792, 830, 836, 848, 864, 878, 887, 891,
896, 914, 916, 924A, 924B and 934, more preferably,
Examples 69B, 69C, 69E, 69G, 69H, 69F, 83, 138A, 146R,
171, 176, 177, 179, 222, 231, 238, 240, 242, 244, 248, 250,
350, 354, 358, 564, 565, 566, 574, 575, 576, 577, 578, 581,
583, 592, 593, 600, 614, 662, 672, 685, 690, 698, 699, 702,
703, 878, 891, 914, 916, 924A and 924B, most preferably,
Examples 83, 1384, 250, 350, 566, 574, 577, 581, 592, 662,
698, 891, 914, 916, 924 A and 924B, alone, or, optionally, in
combination with another compound of the present invention
and/or at least one other type of therapeutic agent.

In still yet another embodiment, the present invention
relates to a method for preventing, modulating, or treating the
progression or onset of obesity comprising administering to a
mammalian patient, for example, a human patient, in need of
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prevention, modulation, or treatment a therapeutically effec-
tive amount of a compound of Formula I, Ia, Ib, Ic, Id, Ie, If,
Ig, Th or Ij, preferably, a compound selected from one of the
examples, more preferably, Examples 29, 32, 32G, 43, 69B,
69C, 69E, 69F, 69G, 69H, 81, 82, 83, 110T, 112, 138A, 142,
146R, 168F, 168], 171, 176, 177, 179, 182, 222, 231, 238,
240, 242, 244, 248, 249, 250, 251, 257, 270, 273, 275, 282,
297, 302, 316, 336, 350, 352, 354, 358, 367, 375, 392, 418,
430, 434, 436, 448, 500, 521, 527, 534, 564, 565, 566, 574,
575, 576, 577, 578, 581, 583, 592, 593, 597, 600, 614, 617,
626, 628, 635, 662, 672, 685, 690, 693, 698, 699, 702, 703,
719, 730, 784, 786, 792, 830, 836, 848, 864, 878, 887, 891,
896, 914, 916, 924A, 924B and 934, more preferably,
Examples 69B, 69C, 69E, 69G, 69H, 69F, 83, 138A, 146R,
171, 176, 177, 179, 222, 231, 238, 240, 242, 244, 248, 250,
350, 354, 358, 564, 565, 566, 574, 575, 576, 577, 578, 581,
583, 592, 593, 600, 614, 662, 672, 685, 690, 698, 699, 702,
703, 878, 891, 914, 916, 924A and 924B, most preferably,
Examples 83, 1384, 250, 350, 566, 574, 577, 581, 592, 662,
698, 891, 914, 916, 924 A and 924B, alone, or, optionally, in
combination with another compound of the present invention
and/or at least one other type of therapeutic agent.

In one embodiment, the present invention relates to a
method for preventing, modulating, or treating the progres-
sion or onset of dyslipidemia comprising administering to a
mammalian patient, for example, a human patient, in need of
prevention, modulation, or treatment a therapeutically effec-
tive amount of a compound of Formula I, Ia, Ib, Ic, Id, Ie, If,
Ig, Th or Ij, preferably, a compound selected from one of the
examples, more preferably, Examples 29, 32, 32G, 43, 69B,
69C, 69E, 69F, 69G, 69H, 81, 82, 83, 110T, 112, 138A, 142,
146R, 168F, 168], 171, 176, 177, 179, 182, 222, 231, 238,
240, 242, 244, 248, 249, 250, 251, 257, 270, 273, 275, 282,
297, 302, 316, 336, 350, 352, 354, 358, 367, 375, 392, 418,
430, 434, 436, 448, 500, 521, 527, 534, 564, 565, 566, 574,
575, 576, 577, 578, 581, 583, 592, 593, 597, 600, 614, 617,
626, 628, 635, 662, 672, 685, 690, 693, 698, 699, 702, 703,
719, 730, 784, 786, 792, 830, 836, 848, 864, 878, 887, 891,
896, 914, 916. 924A, 924B and 934, more preferably,
Examples 69B, 69C, 69E, 69G, 69H, 69F, 83, 138A, 146R,
171, 176, 177, 179, 222, 231, 238, 240, 242, 244, 248, 250,
350, 354, 358, 564, 565, 566, 574, 575, 576, 577, 578, 581,
583, 592, 593, 600, 614, 662, 672, 685, 690, 698, 699, 702,
703, 878, 891, 914, 916, 924A and 924B, most preferably,
Examples 83, 1384, 250, 350, 566, 574, 577, 581, 592, 662,
698, 891, 914, 916, 924 A and 924B, alone, or, optionally, in
combination with another compound of the present invention
and/or at least one other type of therapeutic agent.

In another embodiment, the present invention relates to a
method for preventing, modulating, or treating the progres-
sion or onset of hypertension comprising administering to a
mammalian patient, for example, a human patient, in need of
prevention, modulation, or treatment a therapeutically effec-
tive amount of a compound of Formula I, Ia, Ib, Ic, Id, Ie, If,
Ig, Th or Ij, preferably, a compound selected from one of the
examples, more preferably, Examples 29, 32, 32G, 43, 69B,
69C, 69E, 69F, 69G, 69H, 81, 82, 83, 110T, 112, 138A, 142,
146R, 168F, 168], 171, 176, 177, 179, 182, 222, 231, 238,
240, 242, 244, 248, 249, 250, 251, 257, 270, 273, 275, 282,
297, 302, 316, 336, 350, 352, 354, 358, 367, 375, 392, 418,
430, 434, 436, 448, 500, 521, 527, 534, 564, 565, 566, 574,
575, 576, 577, 578, 581, 583, 592, 593, 597, 600, 614, 617,
626, 628, 635, 662, 672, 685, 690, 693, 698, 699, 702, 703,
719, 730, 784, 786, 792, 830, 836, 848, 864, 878, 887, 891,
896, 914, 916, 924A, 924B and 934, more preferably,
Examples 69B, 69C, 69E, 69G, 69H, 69F, 83, 138A, 146R,
171, 176, 177, 179, 222, 231, 238, 240, 242, 244, 248, 250,
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350, 354, 358, 564, 565, 566, 574, 575, 576, 577, 578, 581,
583, 592, 593, 600, 614, 662, 672, 685, 690, 698, 699, 702,
703, 878, 891, 914, 916, 924A and 924B, most preferably,
Examples 83, 1384, 250, 350, 566, 574, 577, 581, 592, 662,
698, 891, 914, 916, 924 A and 924B, alone, or, optionally, in
combination with another compound of the present invention
and/or at least one other type of therapeutic agent.

For each of the embodiments described in this application,
further and more particular values of the terms used in each of
the embodiments may be selected from the following defini-
tions; these values may be used individually in any of the
embodiments or in any combination. It is noted that for any
occurrences of “—0”, these may be used with suitable
accommodation in the bond structure at that site as will be
appreciated by those skilled in the art.

The invention may be embodied in other specific forms
without departing from the spirit or essential attributes
thereof. This invention also encompasses all combinations of
alternative aspects of the invention noted herein. It is under-
stood that any and all embodiments of the present invention
may be taken in conjunction with any other embodiment to
describe additional embodiments of the present invention.
Furthermore, any elements of an embodiment may be com-
bined with any and all other elements from any of the embodi-
ments to describe additional embodiments.

DEFINITIONS

The compounds herein described may have asymmetric
centers. Compounds of the present invention containing an
asymmetrically substituted atom may be isolated in optically
active or racemic forms. It is well known in the art how to
prepare optically active forms, such as by resolution of race-
mic forms or by synthesis from optically active starting mate-
rials. Many geometric isomers of olefins, C—N double
bonds, and the like can also be present in the compounds
described herein, and all such stable isomers are contem-
plated in the present invention. Cis and trans geometric iso-
mers of the compounds of the present invention are described
and may be isolated as a mixture of isomers or as separated
isomeric forms. All chiral, diastereomeric, racemic forms and
all geometric isomeric forms of a structure are intended,
unless the specific stereochemistry or isomeric form is spe-
cifically indicated.

One enantiomer of a compound of Formula I, Ia, Ib, Ic, Id,
Ie, If, Ig, Ih or Ij may display superior activity compared with
the other. Thus, all of the stereochemistries are considered to
be a part of the present invention. When required, separation
of'the racemic material can be achieved by high performance
liquid chromatography (HPLC) using a chiral column or by a
resolution using a resolving agent such as camphonic chlo-
ride as in Young, S. D. et al., Antimicrobial Agents and Che-
motherapy, 2602-2605 (1995).

To the extent that compounds of Formula I, Ia, Ib, Ic, 1d, Ie,
If, Ig, Ih, Ij and salts thereof, may exist in their tautomeric
form, all such tautomeric forms are contemplated herein as
part of the present invention.

The term “substituted,” as used herein, means that any one
or more hydrogens on the designated atom or ring is replaced
with a selection from the indicated group, provided that the
designated atom’s or ring atom’s normal valency is not
exceeded, and that the substitution results in a stable com-
pound. When a substituent is keto (i.e., —O), then 2 hydro-
gens on the atom are replaced.

When any variable (e.g., R,,) occurs more than one time in
any constituent or formula for a compound, its definition at
each occurrence is independent of its definition at every other
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occurrence. Thus, for example, if a group is shown to be
substituted with one or more R, then said group may option-
ally be substituted with more than on R,, groups and R, at
each occurrence is selected independently from the definition
of R,,. Also, combinations of substituents and/or variables
are permissible only if such combinations result in stable
compounds.

When a bond to a substituent is shown to cross a bond
connecting two atoms in a ring, then such substituent may be
bonded to any atom on the ring. When a substituent is listed
without indicating the atom via which such substituent is
bonded to the rest of the compound of a given formula, then
such substituent may be bonded via any atom in such sub-
stituent. Combinations of substituents and/or variables are
permissible only if such combinations result in stable com-
pounds.

Unless otherwise indicated, the term “alky]” is intended to
include both branched and straight-chain saturated aliphatic
hydrocarbon groups containing 1 to 20 carbons, preferably 1
to 10 carbons, more preferably 1 to 8 carbons, in the normal
chain, such as methyl, ethyl, propyl, isopropyl, butyl, t-butyl,
isobutyl, pentyl, hexyl, isohexyl, heptyl, 4,4-dimethylpentyl,
octyl, 2,2,4-trimethyl-pentyl, nonyl, decyl, undecyl, dodecyl,
the various branched chain isomers thereof, and the like as
well as such groups may optionally include 1 to 4 substituents
such as halo, for example F, Br, Cl, or I, or CF;, alkyl, alkoxy,
aryl, aryloxy, aryl(aryl) or diaryl, arylalkyl, arylalkyloxy, alk-
enyl, cycloalkyl, cycloalkylalkyl, cycloalkylalkyloxy, amino,
hydroxy, hydroxyalkyl, acyl, heteroaryl, heteroaryloxy, het-
eroarylalkyl, heteroarylalkoxy, aryloxyalkyl, alkylthio, ary-
lalkylthio, aryloxyaryl, alkylamido, alkanoylamino, arylcar-
bonylamino, nitro, cyano, thiol, haloalkyl, trihaloalkyl, and/
or alkylthio.

Unless otherwise indicated, the term “alkenyl” as used
herein by itself or as part of another group refers to straight or
branched chain radicals of 2 to 20 carbons, preferably 2 to 12
carbons, and more preferably 2 to 8 carbons in the normal
chain, which include one to six double bonds in the normal
chain, such as vinyl, 2-propenyl, 3-butenyl, 2-butenyl, 4-pen-
tenyl, 3-pentenyl, 2-hexenyl, 3-hexenyl, 2-heptenyl, 3-hepte-
nyl, 4-heptenyl, 3-octenyl, 3-nonenyl, 4-decenyl, 3-undece-
nyl, 4-dodecenyl, 4,8,12-tetradecatrienyl, and the like, and
which may be optionally substituted with 1 to 4 substituents,
namely, halogen, haloalkyl, alkyl, alkoxy, alkenyl, alkynyl,
aryl, arylalkyl, cycloalkyl, amino, hydroxy, heteroaryl, cyclo-
heteroalkyl, alkanoylamino, alkylamido, arylcarbonyl-
amino, nitro, cyano, thiol, alkylthio, and/or any of the alkyl
substituents set out herein.

Unless otherwise indicated, the term “alkynyl” as used
herein by itself or as part of another group refers to straight or
branched chain radicals of 2 to 20 carbons, preferably 2 to 12
carbons and more preferably 2 to 8 carbons in the normal
chain, which include one triple bond in the normal chain, such
as 2-propynyl, 3-butynyl, 2-butynyl, 4-pentynyl, 3-pentynyl,
2-hexynyl, 3-hexynyl, 2-heptynyl, 3-heptynyl, 4-heptynyl,
3-octynyl, 3-nonynyl, 4-decynyl, 3-undecynyl, 4-dodecynyl,
and the like, and which may be optionally substituted with 1
to 4 substituents, namely, halogen, haloalkyl, alkyl, alkoxy,
alkenyl, alkynyl, aryl, arylalkyl, cycloalkyl, amino, het-
eroaryl, cycloheteroalkyl, hydroxy, alkanoylamino, alkyla-
mido, arylcarbonylamino, nitro, cyano, thiol, and/or alky-
Ithio, and/or any of the alkyl substituents set out herein.

Unless otherwise indicated, the term “cycloalkyl” as
employed herein alone or as part of another group includes
saturated or partially unsaturated (containing 1 or 2 double
bonds) cyclic hydrocarbon groups containing 1 to 10 rings,
preferably 1 to 3 rings, including monocyclic alkyl, bicyclic
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alkyl (orbicycloalkyl) and tricyclic alkyl, containing a total of
3 to 20 carbons forming the ring, preferably 3 to 15 carbons,
more preferably 3 to 10 carbons, forming the ring and which
may be fused to 1 or 2 aromatic rings as described for aryl,
which includes cyclopropyl, cyclobutyl, cyclopentyl, cyclo-
hexyl, cycloheptyl, cyclooctyl, cyclodecyl, cyclododecyl,

o =y
COA00.0

any of which groups may be optionally substituted with 1 to
4 substituents such as halogen, alkyl, alkoxy, hydroxy, aryl,
aryloxy, arylalkyl, cycloalkyl, alkylamido, alkanoylamino,
0x0, acyl, arylcarbonylamino, amino, nitro, cyano, thiol, and/
or alkylthio, and/or any of the substituents for alkyl.

Where alkyl groups as defined above have single bonds for
attachment to other groups at two different carbon atoms, they
are termed “alkylene” groups and may optionally be substi-
tuted as defined above for “alkyl”.

Where alkenyl groups as defined above and alkynyl groups
as defined above, respectively, have single bonds for attach-
ment at two different carbon atoms, they are termed “alk-
enylene groups” and “alkynylene groups”, respectively, and
may optionally be substituted as defined above for “alkenyl”
and “alkynyl”.

“Halo” or “halogen” as used herein refers to fluoro, chloro,
bromo, and iodo; and “haloalky]” is intended to include both
branched and straight-chain saturated aliphatic hydrocarbon
groups, for example CF;, having the specified number of
carbon atoms, substituted with 1 or more halogen (for
example —C F,, where v=1 to 3 and w=1 to (2v+1)).

Unless otherwise indicated, the term “aryl” as employed
herein alone or as part of another group refers to monocyclic
and bicyclic aromatic groups containing 6 to 10 carbons in the
ring portion (such as phenyl or naphthyl, including 1-naph-
thyl and 2-naphthyl) and may optionally include 1 to 3 addi-
tional rings fused to a carbocyclic ring or a heterocyclic ring
(such as aryl, cycloalkyl, heteroaryl, or cycloheteroalkyl
rings, for example,
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-continued
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and may be optionally substituted through available carbon
atoms with 1, 2, or 3 substituents, for example, hydrogen,
halo, haloalkyl, alkyl, haloalkyl, alkoxy, haloalkoxy, alkenyl,
trifluoromethyl, triffuoromethoxy, alkynyl, cycloalkyl-alkyl,
cycloheteroalkyl, cycloheteroalkylalkyl, aryl, heteroaryl,
arylalkyl, aryloxy, aryloxyalkyl, arylalkoxy, arylthio, ary-
lazo, heteroarylalkyl, heteroarylalkenyl, heteroarylhet-
eroaryl, heteroaryloxy, hydroxy, nitro, cyano, amino, substi-
tuted amino wherein the amino includes 1 or 2 substituents
(which are alkyl, aryl, or any of the other aryl compounds
mentioned in the definitions), thiol, alkylthio, arylthio, het-
eroarylthio, arylthioalkyl, alkoxyarylthio, alkylcarbonyl,
arylcarbonyl, alkylaminocarbonyl, arylaminocarbonyl,
alkoxycarbonyl, aminocarbonyl, alkylcarbonyloxy, arylcar-
bonyloxy, alkylcarbonylamino, arylcarbonylamino, aryl-
sulfinyl, arylsulfinylalkyl, arylsulfonylamino, or arylsul-
fonaminocarbonyl, and/or any of the alkyl substituents set out
herein.

Unless otherwise indicated, the term “lower alkoxy”,
“alkoxy”, “aryloxy” or “aralkoxy” as employed herein alone
or as part of another group includes any of the above alkyl,
aralkyl, or aryl groups linked to an oxygen atom.

Unless otherwise indicated, the term “amino” as employed
herein alone or as part of another group refers to amino that
may be substituted with one or two substituents, which may
be the same or different, such as alkyl, aryl, arylalkyl, het-
eroaryl, heteroarylalkyl, cycloheteroalkyl, cycloheteroalky-
lalkyl, cycloalkyl, cycloalkylalkyl, haloalkyl, hydroxyalkyl,
alkoxyalkyl, or thioalkyl. In addition, the amino substituents
may be taken together with the nitrogen atom to which they
are attached to form 1-pyrrolidinyl, 1-piperidinyl, 1-azepinyl,
4-morpholinyl, 4-thiamorpholinyl, 1-piperazinyl, 4-alkyl-1-
piperazinyl, 4-arylalkyl-1-piperazinyl, 4-diarylalkyl-1-piper-
azinyl, 1-pyrrolidinyl, 1-piperidinyl, or 1-azepinyl, option-
ally substituted with alkyl, alkoxy, alkylthio, halo,
trifluoromethyl, or hydroxy.

Unless otherwise indicated, the term “lower alkylthio,”
“alkylthio,” “arylthio,” or “aralkylthio” as employed herein
alone or as part of another group includes any of the above
alkyl, aralkyl, or aryl groups linked to a sulfur atom.

Unless otherwise indicated, the term “lower alkylamino,”
“alkylamino,” “arylamino,” or “arylalkylamino” as employed
herein alone or as part of another group includes any of the
above alkyl, aryl, or arylalkyl groups linked to a nitrogen
atom.

Unless otherwise indicated, the term “heterocyclyl” is
intended to mean a stable 4- to 14-membered monocyclic,
bicyclic or tricyclic heterocyclic ring which is saturated or
partially unsaturated and which consists of carbon atoms and
1, 2, 3, or 4 heteroatoms independently selected from the
group consisting of N, NH, O and S and including any bicy-
clic group in which any of the above-defined heterocyclic
rings is fused to a benzene ring. The nitrogen and sulfur
heteroatoms may optionally be oxidized. The heterocyclic
ring may be attached to its pendant group at any heteroatom or
carbon atom, which results in a stable structure. The hetero-
cyclic rings described herein may be substituted on carbon or
on a nitrogen atom if the resulting compound is stable. If
specifically noted, a nitrogen in the heterocycle may option-
ally be quaternized. It is preferred that when the total number
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of S and O atoms in the heterocycle exceeds 1, then these
heteroatoms are not adjacent to one another.

Examples of heterocycles include, but are not limited to,
pyrrolidonyl, 4-piperidonyl, chromanyl, decahydroquinoli-
nyl, dihydrofuro[2,3-b]tetrahydrofuran, indolinyl, isochro-
manyl, isoindolinyloctahydroisoquinolinyl, piperazinyl, pip-
eridinyl, piperidonyl, 4-piperidonyl, tetrahydrofuranyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl, morpholinyl,
dihydrofuranyl, tetrahydrothiophenyl, pyranyl, dihydropyra-
nyl, 1,4-dioxanyl and 1,3-dioxanyl. Also included are fused
ring and spiro compounds containing, for example, the above
heterocycles.

Unless otherwise indicated, the term ‘heteroaryl” is
intended to mean a stable 5- to 7-membered monocyclic or
bicyclic or 7- to 10-membered bicyclic heterocyclic aromatic
ring which consists of carbon atoms and from 1 to 4 heteroa-
toms independently selected from the group consisting of N,
O and S and is aromatic in nature.

Examples of heteroaryls are 1H-indazole, 2H,6H-1,5,2-
dithiazinyl, indolyl, 4aH-carbazole, 4H-quinolizinyl, 6H-1,2,
S-thiadiazinyl, acridinyl, azocinyl, benzimidazolyl, benzo-
furanyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl,
benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl,
benzisothiazolyl, benzimidazolinyl, carbazolyl, 4aH-carba-
zolyl, f-carbolinyl, chromanyl, chromenyl, cinnolinyl,
decahydroquinolinyl, 2H,6H-1,5,2-dithiazinyl, dihydrofuro-
[2,3-b]tetrahydrofuran, furanyl, furazanyl, imidazolidinyl,
imidazolinyl, imidazolyl, indazolyl, indolenyl, indolinyl,
indolizinyl, indolyl, isobenzofuranyl, isochromanyl, isoinda-
zolyl, isoindolinyl, isoindolyl, isoquinolinyl (benzimida-
zolyl), isothiazolyl, isoxazolyl, morpholinyl, naphthyridinyl,
octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,
4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazo-
lidinyl, oxazolyl, oxazolidinylperimidinyl, phenanthridinyl,
phenanthrolinyl, phenarsazinyl, phenazinyl, phenothiazinyl,
phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, pip-
eridinyl, pteridinyl, pteridinyl, purinyl, pyranyl, pyrazinyl,
pyrazolidinyl, pyrazolinyl, pyrazolyl, pyrazolotriazinyl,
pyridazinyl, pyridooxazole, pyridoimidazole, pyridothiazole,
pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl, quinazolinyl,
quinolinyl, 4H-quinolizinyl, quinoxalinyl, quinuclidinyl, car-
bolinyl, 6H-1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thia-
diazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl,
thiazolyl, thienyl, thienothiazolyl, thienooxazolyl, thienoimi-
dazolyl, thiophenyl, triazinyl, 1,2,3-triazolyl, 1,2,4-triazolyl,
1,2,5-triazolyl, 1,3,4-triazolyl, tetrazolyl, and xanthenyl. In
another aspect of the invention, examples of heteroaryls are
indolyl, benzimidazolyl, benzofuranyl, benzothiofuranyl,
benzoxazolyl, benzthiazolyl, benztriazolyl, benztetrazolyl,
benzisoxazolyl, benzisothiazolyl, benzimidazolinyl, cinnoli-
nyl, furanyl, imidazolyl, indazolyl, indolyl, isoquinolinyl
isothiazolyl, isoxazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyra-
zolotriazinyl, pyridazinyl, pyridyl, pyridinyl, pyrimidinyl,
pyrrolyl, quinazolinyl, quinolinyl, thiazolyl, thienyl, and tet-
razolyl.

The term “heterocyclylalkyl” as used herein alone or as
part of another group refers to heterocyclyl groups as defined
above linked through a C atom or heteroatom to an alkyl
chain.

The term “heteroarylalkyl” or “heteroarylalkenyl” as used
herein alone or as part of another group refers to a heteroaryl
group as defined above linked through a C atom or heteroa-
tom to an alkyl chain, alkylene, or alkenylene as defined
above.

The term “cyano” as used herein, refers to a—CN group.

The term “nitro” as used herein, refers to an —NO, group.

The term “hydroxy” as used herein, refers to an OH group.
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The phrase “pharmaceutically acceptable” is employed
herein to refer to those compounds, materials, compositions,
and/or dosage forms which are, within the scope of sound
medical judgment, suitable for use in contact with the tissues
of human beings and animals without excessive toxicity, irri-
tation, allergic response, or other problem or complication,
commensurate with a reasonable benefit/risk ratio.

As used herein, “pharmaceutically acceptable salts” refer
to derivatives of the disclosed compounds wherein the parent
compound is modified by making acid or base salts thereof.
Examples of pharmaceutically acceptable salts include, but
are not limited to, mineral or organic acid salts of basic
residues such as amines; alkali or organic salts of acidic
residues such as carboxylic acids; and the like. The pharma-
ceutically acceptable salts include the conventional non-toxic
salts or the quaternary ammonium salts of the parent com-
pound formed, for example, from non-toxic inorganic or
organic acids. For example, such conventional non-toxic salts
include those derived from inorganic acids such as hydro-
chloric, hydrobromic, sulfuric, sulfamic, phosphoric, nitric
and the like; and the salts prepared from organic acids such as
acetic, propionic, succinic, glycolic, stearic, lactic, malic,
tartaric, citric, ascorbic, pamoic, maleic, hydroxymaleic, phe-
nylacetic, glutamic, benzoic, salicylic, sulfanilic, 2-acetoxy-
benzoic, fumaric, toluenesulfonic, methanesulfonic, ethane
disulfonic, oxalic, isethionic, and the like.

The pharmaceutically acceptable salts of the present inven-
tion can be synthesized from the parent compound which
contains a basic or acidic moiety by conventional chemical
methods. Generally, such salts can be prepared by reacting the
free acid or base forms of these compounds with a stoichio-
metric amount of the appropriate base or acid in water or in an
organic solvent, or in a mixture of the two; generally, non-
aqueous media like ether, ethyl acetate, ethanol, isopropanol,
oracetonitrile are preferred. Lists of suitable salts are found in
Remington’s Pharmaceutical Sciences, 17th Edition, p.
1418, Mack Publishing Company, Easton, Pa. (1985), the
disclosure of which is hereby incorporated by reference.

Any compound that can be converted in vivo to provide the
bioactive agent (i.e., a compound of Formula I, Ia, Ib, Ic, Id,
Ie, If, Ig, Th or Ij) is a prodrug within the scope and spirit of the
invention.

The term “prodrugs™ as employed herein includes esters
and carbonates formed by reacting one or more hydroxyls of
compounds of Formula I, Ia, Ib, Ic, Id, e, If Ig, Th or Ij with
alkyl, alkoxy or aryl substituted acylating agents employing
procedures known to those skilled in the art to generate
acetates, pivalates, methylcarbonates, benzoates, and the like.

Various forms of prodrugs are well known in the art and are
described in:

a) Wermuth, C. G. et al., The Practice of Medicinal Chem-
istry, Chapter 31, Academic Press (1996);

b) Bundgaard, H., ed., Design of Prodrugs, FElsevier
(1985);

¢) Bundgaard, H., Chapter 5, “Design and Application of
Prodrugs,” Krosgaard-Larsen, P. et al., eds., 4 Textbook of
Drug Design and Development, pp. 113-191, Harwood Aca-
demic Publishers (1991); and

d) Testa, B. et al., Hydrolysis in Drug and Prodrug Metabo-
lism, Wiley-VCH (2003).

Said references are incorporated herein by reference, par-
ticularly as to the description of prodrugs.

In addition, compounds of Formula I, Ia, Ib, Ic, Id, le, If, Ig,
Th or Ij are, subsequent to their preparation, preferably iso-
lated and purified to obtain a composition containing an
amount by weight equal to or greater than 99% ofa compound
of Formula I, Ia, Ib, Ic, Id, Ie, If, Ig, Th or Ij (“substantially
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pure” compound), which is then used or formulated as
described herein. Such “substantially pure” compounds of
Formulal, Ia, Ib, Ic, Id, Ie, If, Ig, Th or Ij are also contemplated
herein as part of the present invention.

All stereoisomers of the compounds of the instant inven-
tion are contemplated, either in admixture or in pure or sub-
stantially pure form. The compounds of the present invention
can have asymmetric centers at any of the carbon atoms
including any one of the R substituents and/or exhibit poly-
morphism. Consequently, compounds of Formula I, Ia, Ib, Ic,
1d, Te, If, Ig, Ih or Ij can exist in enantiomeric, or diastereo-
meric forms, or in mixtures thereof. The processes for prepa-
ration can utilize racemates, enantiomers, or diastereomers as
starting materials. When diastereomeric or enantiomeric
products are prepared, they can be separated by conventional
methods for example, chromatographic or fractional crystal-
lization.

The invention also includes isotopically-labeled com-
pounds of the invention, wherein one or more atoms is
replaced by an atom having the same atomic number, but an
atomic mass or mass number different from the atomic mass
or mass number usually found in nature. Examples of iso-
topes suitable for inclusion in the compounds of the invention
include isotopes of hydrogen, such as “H and *H, carbon such
as ''C, '*C, and *C, chlorine, such as *°Cl, fluorine such as
'8F, iodine, such as '*°I and **°1, nitrogen, such as '*N and
15N, oxygen, such as °0, 70, and *®0, phosphorus, such as
32P, and sulfur, such as >*S. Certain isotopically-labeled com-
pounds of the invention, for example, those incorporating a
radioactive isotope, are useful in drug and/or substrate tissue
distribution studies. The radioactive isotopes tritium, *H, and
carbon-14, **C, are particularly useful for this purpose in
view of their ease of incorporation and ready means of detec-
tion. Substitution with heavier isotopes such as deuterium,
*H, may afford certain therapeutic advantages resulting from
greater metabolic stability, for example, increase in vivo half-
life or reduced dosage requirements, and hence may be pre-
ferred in some circumstances. Substitution with positron
emitting isotopes, such as ''C, '®F, *0, and '°N, can be
useful in Positron Emission Topography (PET) studies for
examining substrate receptor occupancy.

Isotopically-labeled compounds of the invention can gen-
erally be prepared by conventional techniques known to those
skilled in the art or by processes analogous to those described
herein, using an appropriate isotopically-labeled reagent in
place of the non-labeled reagent otherwise employed.

“Stable compound” and “stable structure” are meant to
indicate a compound that is sufficiently robust to survive
isolation to a useful degree of purity from a reaction mixture,
and formulation into an efficacious therapeutic agent. The
present invention is intended to embody stable compounds.

“Therapeutically effective amount™ is intended to include
an amount of a compound of the present invention alone or an
amount of the combination of compounds claimed or an
amount of a compound of the present invention in combina-
tion with other active ingredients effective to modulate TGRS
or effective to treat or prevent various disorders.

As used herein, “treating” or “treatment” cover the treat-
ment of a disease-state in a mammal, particularly in a human,
and include: (a) preventing the disease-state from occurring
in a mammal, in particular, when such mammal is predis-
posed to the disease-state but has not yet been diagnosed as
having it; (b) modulating the disease-state, i.e., arresting it
development; and/or (c) relieving the disease-state, i.e., caus-
ing regression of the disease state.

SYNTHESIS

The compounds of the present invention can be prepared in
a number of ways known to one skilled in the art of organic
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synthesis. The compounds of the present invention can be
synthesized using the methods described below, together with
synthetic methods known in the art of synthetic organic
chemistry, or variations thereof as appreciated by those
skilled in the art. Preferred methods include, but are not
limited to, those described below. All references cited herein
are hereby incorporated in their entirety by reference.

The novel compounds of Formula I may be prepared using
the reactions and techniques described in this section. The
reactions are performed in solvents appropriate to the
reagents and materials employed and are suitable for the
transformations being effected. Also, in the description of the
synthetic methods described below, it is to be understood that
all proposed reaction conditions, including solvent, reaction
atmosphere, reaction temperature, duration of the experiment
and workup procedures, are chosen to be the conditions stan-
dard for that reaction, which should be readily recognized by
one skilled in the art. One skilled in the art of organic synthe-
sis understands that the functionality present on various por-
tions of the molecule must be compatible with the reagents
and reactions proposed. Not all compounds of Formula I
falling into a given class may be compatible with some of the
reaction conditions required in some of the methods
described. Such restrictions to the substituents, which are
compatible with the reaction conditions, will be readily
apparent to one skilled in the art and alternate methods must
be used.

Scheme 1
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Scheme 1 describes a method for preparing compounds of
formula I1I-a. An intermediate II-a can be prepared by meth-
ods known in the literature or by other methods known to one
skilled in the art. Formation of a compound IlI-a can be
carried out from a I1-a and an acid II-b using propane phos-
phonic acid anhydride (T3P) and Hunig’s Base, DIEA, or
other commonly used amine/acid coupling methods such as
HATU in the presence of an appropriate base, such as DIEA,
or directly coupling of 1I-a with corresponding acid chloride
II-c in the presence of an appropriate base, such as sodium
carbonate or DIEA.

Scheme 2
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ﬁ (CR4R4a)m ﬁ:

III-a

G =Br, Cl, I, OMs

Alternatively, as described in Scheme 2, when V is —O—
in II-e, compound III-a can be prepared through a carbonyl
chloride intermediate II-d, by treating II-a with phosgene or
similar reagents such as diphogene or triphosgene in the
presence of base such as DIEA. The resulting intermediate
1I-d is then treated with II-e in the presence of base such as
Hunig’s base or aqueous Na,CO; to get desired I1I-a.
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Scheme 3 describes a method for preparing compounds of
formula IV. Boronic acid or ester I1I-c can be obtained com-
mercially, or prepared by methods known in the literature or
by other methods known to one skilled in the art. Formation of
a compound IV can be obtained via coupling reaction of 65
boronic acid or ester I1I-c with I1I-a in the presence of palla-
dium catalyst. The reactions can be carried out at room tem-

perature, or with heating, or done in a microwave reactor.
Alternatively, compound with formula IV can be prepared
through coupling III-b with III-d in a similar fashion
described above, while compound II1-b can be prepared via
the coupling reaction of bis(pinacola)diboron with I11-a in the
presence of palladium catalyst such as [1,1'-bis(diphe-
nylphosphino)ferrocene]dichloropalladium(Il).
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As described in Scheme 4, when Z is —OH or NHR
compound I-b can be prepared through treatment IV with
phosgene or similar reagents such as diphosgene or triphos-
gene in the presence of base such as DIEA. The resulting
intermediate carbonochloridate or carbamic chloride can be
then treated with amine Y-b in the presence of base such as

Rea Q

45

R;

AR s,

Rc)\ T

—NR9CO(NRj9) —Rj3—N(alkyl)s

Hunig’s base or aqueous Na,COj to get desired I-b directly or
after hydrolysis under basic condition such as aqueous LiOH.
The compound I-b can be also obtained through direct treat-
ment with a suitable isocyanate in the presence of a base such
as DIEA, LDA, or LiIHMDS, and then hydrolyzed under a
basic condition such as aqueous LiOH.

Scheme 5
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-continued
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As described in Scheme 5, when Z is NHR,, the com-
pound I-c can also be directly obtained through treatment
with a suitable sulfonyl chloride or sulfamoyl chloride in the
presence of a base, such as DIEA, at room temperature or
elevated temperature, and then, if required, hydrolyzed under
a basic condition, such as aqueous LiOH to afford I-c.

Scheme 6
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As described in Schemed 6, when Z is SO;H or CO,H, the
sulfonic acid can first be converted to the corresponding sul- 30
fonyl chloride under standard condition, such as thionyl chlo-
ride. The obtained sulfonyl chloride is then treated with
amine Y-e in the presence of a base such as DIEA at room
temperature or elevated temperature to give desired I-d after,
if required, hydrolysis under a basic condition, such as aque-

ous LiOH.
Scheme 7
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As described in Scheme 7, when Z is SO,NHR, ,, IV may
react with electrophiles Y-e, under suitable basic conditions,
suchas with K,CO,, LIHMDS, or LDA, to give compound I-e
after hydrolysis under a basic condition, such as aqueous
LiOH.
Scheme 8
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As described in Scheme 8, when Z is —OH, SH or NHR ,,
compound I-f can be prepared through treatment IV with
bases, such as DIEA, K2CO3, LDA, or LiIHMDS, and then
reacted with electrophiles Y-fto give desired I-fafter hydroly-
sis under a basic condition, such as aqueous LiOH.

EXAMPLES

The following Examples are offered as illustrative as a
partial scope and particular embodiments of the invention and
are not meant to be limiting of the scope of the invention.
Abbreviations and chemical symbols have their usual and
customary meanings unless otherwise indicated. Unless oth-
erwise indicated, the compounds described herein have been
prepared, isolated and characterized using the Schemes and
other methods disclosed herein or may be prepared using the
same.

As appropriate, reactions were conducted under an atmo-
sphere of dry nitrogen (or argon). For anhydrous reactions,
DRISOLV® solvents from EM were employed. For other
reactions, reagent grade or HPLC grade solvents were uti-
lized. Unless otherwise stated, all commercially obtained
reagents were used as received.

NMR (nuclear magnetic resonance) spectra were typically
obtained on Bruker or JEOL 400 MHz and 500 MHz instru-
ments in the indicated solvents. All chemical shifts are
reported in ppm from tetramethylsilane with the solvent reso-
nance as the internal standard. '"H-NMR spectral data are
typically reported as follows: chemical shift, multiplicity
(s=singlet, br s=broad singlet, d=doublet, dd=doublet of dou-
blets, t=triplet, q=quartet, sep=septet, m=multiplet,
app=apparent), coupling constants (Hz), and integration.

One of skill in the art will recognize the standard abbrevia-
tions utilized herein, throughout the specification. For ease of
reference, the abbreviations include, but are not necessarily
limited to: Aqg=aqueous; AcOH=acetic acid; DIBAL-
H=Diisobutylaluminum hydride; t-BuOH=tert butyl alcohol;
BOC=tert-butoxycarbonyl; BOP=Benzotriazole-1-yl-oxy-
tris(dimethylamino)phosphonium hexafluorophosphate;
CAN=cerium (IV) ammonium nitrate; CH,Cl, or
DCM=methylene chloride; MeCN or CH,CN=acetonitrile;
DEAD=diethyl azodicarboxylate; DIAD=diisopropyl azodi-
carboxylate; DIPEA=diisopropylethylamine;
DME=dimethyoxyethane; DMF=N,N-dimethylformamide;
DMAP=4-Dimethylaminopyridine; DMSO=dimethyl sul-
foxide; EtOAc=ethyl acetate; TEA or Et;N=triethylamine;
Et,O=diethyl ether; HATU=0-(7-Azabenzotriazole-1-yl)-1,
1,3,3-tetramethyluronium hexafluorophosphate; HPLC or
LC=high performance liquid chromatography;
K,CO;=potassium carbonate; LiOH=lithium hydroxide;
m-CPBA=m-chloroperoxybenzoic acid; MeOH=methanol;
MgSO,=magnesium sulfate; MS or Mass Spec=mass spec-
trometry; NaH=sodium hydride; NaHCO,;=sodium bicar-
bonate; NH,OAc=ammonium acetate; Na,SO,=sodium sul-
fate; Na,CO;=sodium carbonate; NaHMDS=sodium
hexamethyldisilazide; NaOH=sodium hydroxide;
NaClO,=Sodium Chlorite; NaHPO,=Sodium phosphate;
Pd,(dba),=tris(dibenzylideneacetone)dipalladium (0);
Pd(dppf)Cl,=[1,1'-bis(diphenylphosphino)ferrocene]dichlo-
ropalladium(II); Pd(dppf)Cl,—CH,Cl1,=[1,1'-bis(diphe-
nylphosphino)ferrocene|dichloropalladium(Il)  methylene
chloride; Ph,P=triphenylphosphine; PCls=phosphine pen-
tachloride; rt=room temperature; RT=retention time;
TFA=trifluoroacetic acid; THF=tetrahydrofuran;
T3P=Propylphosphonic anhydride; TMS-N,=trimethylsilyl
azide; min=minute(s); h or hr=hour(s); L. or 1.=liter(s); mL or
ml=milliliter(s); pl. or pl=microliter(s); um or
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pM=micromolar(s); g or gm=gram(s); mg=milligram(s);
mol=moles; mmol=millimole(s); M=molar; nm=nanometer;
[M+H]=parent plus a proton; rt=room temperature;
LCMS=liquid chromatographic mass spectrometry and
MS=low resolution mass spectrometry.

“a”, “p”, “R” and “S” are stereochemical designations
familiar to those skilled in the art.

General

The term HPLC refers to a Shimadzu high performance
liquid chromatography with one of following methods:

HPLC-1: Sunfire C18 (4.6x150 mm) 3.5 micron, gradient
10 to 100% B:A for 12 min, then 3 min hold at 100% B.

Mobile phase A: 0.05% TFA in water:CH,CN (95:5)

Mobile phase B: 0.05% TFA in CH;CN:water (95:5)

TFA Buffer pH=2.5; Flow rate: 1 mL/min; Wavelength:
254 nm, 220 nm.

HPLC-2: XBridge Phenyl (4.6x150 mm) 3.5 micron, gra-
dient 10 to 100% B:A for 12 min, then 3 min hold at 100% B.

Mobile phase A: 0.05% TFA in water:CH,CN (95:5)

Mobile phase B: 0.05% TFA in CH;CN:water (95:5)

TFA Buffer pH=2.5; Flow rate: 1 mL/min; Wavelength:
254 nm, 220 nm.

HPLC-3: SUPELCO® Ascentis 4.6x50 mm 2.7 um C18,
gradient 0 to 100% B:A for 4 min.

Mobile phase A: water:CH;CN (90:10)+10 uM NH,OAc

Mobile phase B: CH,CN:water (90:10)+10 uM NH,OAc

HPLC-4: Waters Xbridge 4.6x100 mm 5 micron C18, gra-
dient 0 to 100% B:A for 4 min.

Mobile phase A: water+10 uM NH,OAc

Mobile phase B: CH,;CN+10 uM NH,OAc

HPLC-5: SunFire 4.6x50 mm COMBISCREEN®, gradi-
ent 0 to 100% B: A for 4 min, then 1 min hold at 100% B.

Mobile phase A=10% MeOH-90% H,0-0.1% TFA

Mobile phase B=90% MeOH-10% H,0-0.1% TFA

Gradient Time=4 min

Flow Rate=4 ml/min

Wavelength=220

Method A: PHENOMENEX® C18 5 micron 4.6x50 mm
column using a 4 minute gradient of 0-100% solvent B [90%
MeOH:10% H,0:0.2% H;PO,] and 100-0% solvent A [10%
MeOH:90% H,0:0.2% H,PO,] with 4 m[./min flow rate and
a 1 min. hold, an ultra violet (UV) detector set at 220 nm.

Method B: PHENOMENEX® S5 ODS 4.6x30 mm col-
umn, gradient elution 0-100% B/A over 2 min (solvent
A=10% MeOH/H,O containing 0.1% TFA, solvent B=90%
MeOH/H,O containing 0.1% TFA), flow rate 5 m[./min, UV
detection at 220 nm.

Method C: YMC S7 ODS 3.0x50 mm column, gradient
elution 0-100% B/A over 2 min (solvent A=10% MeOH/H,O
containing 0.1% TFA, solvent B=90% MeOH/H,O contain-
ing 0.1% TFA), flow rate 5 m[./min, UV detection at 220 nm.

Method D: YMC S-5 C18 5 micron 4.6x50 mm column
using a 4 minute gradient of 0-100% solvent B [90% CH;CN:
10% H,0:0.1% TFA] and 100-0% solvent A [10% CH,CN:
90% H,0:0.1% TFA] with 4 m[./min flow rate and a 1 min.
hold (100% B), an ultra violet (UV) detector set at 220 nm

The term prep HPLC refers to an automated Shimadzu
HPLC system using a mixture of solvent A (10% MeOH/90%
H,0/0.1% TFA) and solvent B (90% MeOH/10% H,0/0.1%
TFA) or amixture of solvent A (10% CH;CN/90% H,0/0.1%
TFA)and solvent B (90% CH,CN/10% H,0/0.1% TFA). The
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preparative columns were packed with YMC or PHENOM-
ENEX® ODS C18 5 micron resin or equivalent.

Example 1

2-(4-(1-(4-(2,3-Dimethylphenoxy)butanoyl)-1,2,3,4-
tetrahydroquinolin-5-y1)-1H-pyrazol-1-yl)acetic acid

/~co,1
}\I—N
Va

O)\/\/O

Step A. 4-Bromo-2,3-dihydro-1H-inden-1-one oxime

\

N— OH

To a solution of 4-bromo-2,3-dihydro-1H-inden-1-one
(3.00 g, 14.21 mmol) in MeOH (40 mL) was added hydroxy-
lamine hydrochloride (3.95 g, 56.9 mmol). The resulting
mixture was refluxed for 1 h and concentrated in vacuo. The
resulting residue was partitioned between DCM and 50%
saturated NaHCO,;, and stirred vigorously for 20 min. The
organic layer was separated, dried over anhydrous Na,SO,,
filtered and concentrated to afford the title compound (3.18 g,
99% yield) as a pale yellow solid. LCMS, [M+H]*=226.0.

Step B. 5-Bromo-1,2,3 4-tetrahydroquinoline, HC1
salt

Br

N
H

To a partial suspension of 4-bromo-2,3-dihydro-1H-inden-
1-one oxime (3.16 g, 13.98 mmol) in DCM (70 mL) at 0° C.
was added DIBAL-H (84 mL, 84.0 mmol, 1.0 M in toluene)
over 30 min. Upon completion of addition, the reaction mix-
ture was allowed to slowly warm to room temperature, where
it stirred overnight. After this time, the reaction mixture was
cooled to 0° C. under a stream of argon, and sodium fluoride
(35.2 g, 839 mmol) was added portion-wise, followed by
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addition of water (4 mL) at such a rate as to keep the internal
temperature below 10° C. After 30 min the resulting mixture
was filtered through CELITE®, and the filtrate was concen-
trated. The resulting residue was re-dissolved in ethyl acetate
(40 mL) and filtered. Concentrated HCI (2 mL.) was added to
the filtrate and the resulting mixture was stirred for 30 min. At
the conclusion of this period, the resulting solid was collected
by filtration, washed with ethyl acetate, and dried to afford the
title compound (2.57 g, 74% yield). LCMS, [M+H]"=212.0.
'"H NMR (400 MHz, MeOD) 8 7.74 (dd, J=7.6, 1.5 Hz, 1H),
7.38-7.28 (m, 2H), 3.56-3.46 (m, 2H), 2.95-2.87 (m, 2H),
2.26-2.16 (m, 2H).

Step C. Ethyl 4-(2,3-dimethylphenoxy)butanoate

e}

AOMO

A mixture of 2,3-dimethylphenol (12.2 g, 100 mmol), tet-
rabutylammonium iodide (0.738 g, 1.997 mmol), ethyl 4-bro-
mobutanoate (14.29 mIL, 100 mmol), and potassium carbon-
ate (27.6 g, 200 mmol) in THF (100 mL) was heated at 60° C.
for 20 h. After this time, the reaction mixture was cooled to
room temperature. Once at the prescribed temperature, the
reaction mixture was quenched with water (50 mL), and
extracted with EtOAc (2x50 mL). The combined organic
phases were concentrated, and purified by flash chromatog-
raphy (0 to 30% EtOAc:hexanes) to afford the title compound
(22.5 g, 90% yield) as colorless oil. LCMS, [M+Na]*=259.1.
'"H NMR (400 MHz, CDCl,) 8 7.01 (dd, J=8.2, 7.5 Hz, 1H),
6.75 (d, I=7.5Hz, 1H), 6.67 (d, J=8.2 Hz, 1H), 4.13 (¢, J=7.1
Hz, 2H), 3.97 (t, J=6.0 Hz, 2H), 2.52 (t, J=7.4 Hz, 2H), 2.25
(s, 3H), 2.15-2.07 (m, 2H), 2.12 (s, 3H), 1.24 (t, J=7.1 Hz,
3H).

Step D. 4-(2,3-Dimethylphenoxy)butanoic acid

e}

)J\/\/O
HO

A mixture of ethyl 4-(2,3-dimethylphenoxy)butanoate
(22.28 g, 94 mmol), 4 N LiOH (94 mL., 377 mmol) in dioxane
(50 mL) was heated at 60° C. for 4 h. After cooling to room
temperature, the mixture was adjusted to pH 2-3 with 3 N
HCl, and extracted with EtOAc (2x10 mL). The combined
organic phases were washed with brine, dried over anhydrous
Na,SO,, filtered, and concentrated to afford the title com-
pound (20 g, 100% yield). LCMS, [M-H]*=207.1. '"H NMR
(400 MHz, CDCl;) 8 7.02 (dd, J=8.2, 7.5 Hz, 1H), 6.76 (d,
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J=7.5Hz, 1H), 6.67 (d, J=8.2 Hz, 1H), 3.99 (1, ]=6.0 Hz, 2H),
2.60 (1, J=7.3 Hz, 2H), 2.25 (s, 3H), 2.18-2.09 (m, 2H), 2.12
(s, 3H).

Step E. 1-(5-Bromo-3,4-dihydroquinolin-1(2H)-yl)-
4-(2,3-dimethylphenoxy)butan-1-one

N
)\/\/O
(@)

To a solution of 4-(2,3-dimethylphenoxy)butanoic acid
(1.35 g, 6.5 mmol), 5-bromo-1,2,3,4-tetrahydroquinoline,
HCl salt (1.24 g, 5.0 mmol), and Hunig’s base (3.49 mL, 20
mmol) in ethyl acetate (25 mL) at 0° C. was added a solution
of T3P in Et, 0 (50% w/w, 5.95 mL, 10 mmol) dropwise. The
reaction mixture was allowed to slowly warm to room tem-
perature where it stirred overnight. At the conclusion of this
period, additional ethyl acetate and water were added, and the
resulting mixture was stirred vigorously for 15 min. After this
time, the organic layer was separated, washed with saturated
NaHCO; and brine, dried over anhydrous Na,SO,, filtered,
and concentrated. The resulting residue was purified by flash
chromatography (0-30% ethyl acetate:hexanes) to afford the
title compound as an off-white solid (1.50 g, 74% yield).
LCMS, [M+H]*=402.0. '"H NMR (400 MHz, CDCl,) 8 7.39
(d, I=8.5 Hz, 1H), 7.02 (dd, J=14.9, 7.7 Hz, 2H), 6.74 (t,
J=11.0 Hz, 1H), 6.64 (d, J=8.2 Hz, 1H), 5.30 (s, 1H), 3.95 (1,
J=5.6 Hz, 2H), 3.77 (t, I=6.0 Hz, 2H), 2.73 (t, J=7.1 Hz, 2H),
2.68 (t,J=6.6 Hz, 2H), 2.25 (s, 3H), 2.18 (ddd, J=13.1,6.5,6.3
Hz, 2H), 2.02-1.84 (m, 5H).

Example 1

Argon was vigorously bubbled through a stirring mixture
of  1-(5-bromo-3.4-dihydroquinolin-1(2H)-y1)-4-(2,3-dim-
ethylphenoxy)butan-1-one (40 mg, 0.099 mmol), potassium
carbonate (55 mg, 0.398 mmol), and ethyl 2-(4-(4,4,5,5-tet-
ramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol-1-yl)acetate
(56 mg, 0.199 mmol) in a 4:1 THF/water solution (1 mL) ina
pressure vessel for 5 min. Tetrakis(triphenylphosphine)palla-
dium (11 mg, 9.94 umol) was added, and the vessel was
flushed with argon and capped. The reaction mixture was
stirred at 80° C. for 16 h. After this time, water and ethyl
acetate were added, and the resulting mixture was stirred
vigorously for 15 min. Upon completion of this period, the
organic layer was separated. The aqueous phase was adjusted
to pH 2-3 with 1 N HCI, and then extracted with ethyl acetate.
The organic extracts were combined with the previous
organic layer, dried over anhydrous Na,SO,, filtered, and
concentrated. The resulting residue was purified by prepara-
tive HPLC (PHENOMENEX® Axia Luna column, 5 pum,
C18, 30x75 mm; 10 min gradient from 100% A:0% B to 0%
A:100% B and 3 min 100% B (A=90% H,0/10% MeCN+
0.1% TFA); (B=90% MeCN/10% H,0+0.1% TFA); detec-
tion at 220 nm) to afford Example 1 (14.3 mg, 32% yield).
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LCMS, [M+H]*=448.2. "H NMR (400 MHz, CDCl,) 8 7.60
(s, 1H), 7.33 (s, 1H), 7.23-7.14 (m, 2H), 7.02 (t, ]=7.9 Hz,
1H), 6.74 (d, J=7.5 Hz, 1H), 6.64 (d, J=8.1 Hz, 1H), 5.01 (s,
2H), 3.92 (s, 2H), 3.79 (t, I=6.8 Hz, 2H), 2.76 (t, I=7.1 Hz,
2H), 2.56 (s, 2H), 2.23-2.11 (m, 5H), 1.86 (m, 5H). HPLC-1:

Rt=9.3 min, purity=98.6%; HPLC-2: Rt=8.4 min,
purity=99.7%.

Example 2
4-(1-(4-(2,3-Dimethylphenoxy )butanoyl)-1,2,3,4-
tetrahydroquinolin-5-yl)picolinic acid

N COH
Y
N
)\/\/O
(6]

Step A. 4-(2,3-Dimethylphenoxy)-1-(5-(4,4,5,5-tet-
ramethyl-1,3,2-dioxaborolan-2-y1)-3,4-dihydro-
quinolin-1(2H)-yl)butan-1-one

0. (6]
~ B/
{ N
)\/\/O
(6]
Argon was vigorously bubbled through a stirring mixture
of 1-(5-bromo-3.4-dihydroquinolin-1(2H)-y1)-4-(2,3-dim-

ethylphenoxy)butan-1-one (0.50 g, 1.24 mmol), potassium
acetate (0.49 g, 4.97 mmol), and bis(pinacolato)diboron (0.47
g, 1.86 mmol) in THF (6.2 mL) in a pressure vessel for 5 min.
After this time, Pd(dppf)Cl,—CH,CI, (0.10 g, 0.12 mmol)
was added. Upon completion of addition, the vessel flushed
with argon, capped, and heated to 80° C. for 16 h. At the
conclusion of this period, water and ethyl acetate were added,
and the resulting mixture was stirred vigorously for 20 min.
The organic layer was separated, dried over anhydrous
Na,SO,, filtered, and concentrated. The resulting residue was
purified by flash chromatography (0-30% ethyl acetate:hex-
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anes) to afford the title compound (0.54 g, 97% yield) as a
colorless viscous oil. LCMS, [M+H]*=450.1.

Step B. Methyl 4-(1-(4-(2,3-dimethylphenoxy )bu-
tanoyl)-1,2,3 4-tetrahydroquinolin-5-yl)picolinate

N COMe
AN

10

15

N
)\/\/O
(@)

To a degassed solution of 4-(2,3-dimethylphenoxy)-1-(5-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-3,4-dihydro-
quinolin-1(2H)-yD)butan-1-one (0.020 g, 0.045 mmol),

20

methyl 4-bromopicolinate (0.019 g, 0.089 mmol) and potas- 25

sium carbonate (0.018 g, 0.134 mmol) in dioxane (0.50 mL)/
water (0.20 mL) was added tetrakis(triphenylphosphine)pal-
ladium (2.57 mg, 2.225 pmol). Upon completion of addition,

82

the vial was purged with argon, sealed, and stirred at 90° C.
for 16 h. After cooling to room temperature, the mixture was
extracted with EtOAc. The combined organic layer was dried
over anhydrous MgSQO,, filtered, and concentrated in vacuo.
The crude material was purified by flash chromatography
(0-100% ethyl acetate:hexanes) to afford the title compound
(17.7 mg, 87% yield) as a clear colorless oil. LCMS, [M+H]*
=459.1.

Example 2

A mixture of methyl 4-(1-(4-(2,3-dimethylphenoxy)bu-
tanoyl)-1,2,3 4-tetrahydroquinolin-5-yl)picolinate (0.050 g,
0.109 mmol) and 4 M LiOH (0.109 mL, 0.436 mmol) in THF
(1.0 mL) was stirred at room temperature for 16 h. The mix-
ture was adjusted to pH 6-7 with 1 N aq. HCl, and extracted
with EtOAc. The combined organic layer was dried over
anhydrous MgSO,, filtered, and concentrated in vacuo to give
Example 2 (45 mg, 90% yield) as a white solid. LCMS,
[M+H]*=445.1. "H NMR (400 MHz, MeOD) 8 9.17 (s, 1H),
8.67-8.49 (br. s, 1H), 8.41 (s, 1H), 7.43 (br. s, 1H), 7.38 (t,
J=7.7Hz, 1H),7.24 (d, J=7.9 Hz, 1H), 6.99 (t, I=7.9 Hz, 1H),
6.72 (d, J=7.6 Hz, 1H), 6.69 (d, J=8.2 Hz, 1H), 3.92 (br. s,
2H),3.78 (t,1=6.9 Hz, 2H), 2.86 (t, ]=6.9 Hz, 2H), 2.42 (br. s,
2H), 2.21-2.09 (m, 5H), 1.93-1.74 (m, 5H). HPLC-1: Rt=8.9
min, purity=98.9%; HPL.C-2: Rt=8.2 min, purity=98.4%.

The following Examples were prepared in a manner analo-
gous to Example 2.

TABLE 1

H—rd

HPLC-1: Rt min,

Exam- —@—X—Y LCMS, 'H NMR (400 MHz, purity; HPLC-2: Synthesis
ple Name [M+H]* CDCly) & Rt min, purity comment
3 2-(4-(1- 462.1 7.61 (s, 1H), 741 (s, 1H), 9.5 min, 100% Ester
(4-(2,3- 7.23-7.13 (m, 2H), 7.02 (t, 8.4 min, 100% hydrolyzed
Dimethyl- CO,H J=79Hz, 1H), 6.75 (d, during
phenoxy) N—N J=7.5Hz, 1H), 6.64 (d, coupling
butanoyl)- / J=8.2 Hz, 1H), 5.09 (dd,
1,2,3,4- 7 1=14.6,7.3 Hz, 1H), 3.93
tetrahydro- (s, 2H), 3.79 (t,J = 6.8 Hz,
quinolin-5- 2H), 2.76 (t,J=7.1 Hz,
y-1H- 2H), 2.56 (s, 2H), 2.25-2.12
pyrazol-1- (m, 5H), 1.86 (dd, T=13.4,
yl)propanoic 7.0 Hz, 7H)
acid
4 2-(3-(1- 458.2 7.36 (t,7=7.6 Hz, 1H),  11.1 min, 99.5% Ester
(4-(2,3- COH 7.30-7.18 (m,4H), 7.17-  9.6min, 99.5%  hydrolyzed
Dimethyl- 7.07 (m, 2H), 7.00 (t, J = during
phenoxy) 7.8Hz, 1H), 6.73 (d, T = coupling
butanoyl)- 7.5Hz, 1H), 6.63 (d, T =
1,2,3,4- 8.2 Hz, 1H), 3.98-3.88 (m,
tetrahydro- 2H), 3.78 (t, T = 7.0 Hz, 21),
quinolin-5- 3.69 (s, 2H), 2.77 (t,] = 7.2 Hz,
yl)phenyl) 2H), 2.47 (t, T = 6.1 Hz, 2H),

acetic acid

2.24-2.13 (m, 5H), 1.93 (s,
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TABLE 1-continued

HPLC-1: Rt min,
X—Y LCMS, 'H NMR (400 MHz, purity; HPLC-2: Synthesis
M+ H]* CDCl3) & Rt min, purity comment

Exam-
ple Name

3H), 1.79 (dt, 7= 13.6, 6.8
Hz, 2H)

5 3-(4-(1- 472.1 7.27-7.17 (m, 4H), 7.16- 11.6 min, 99.2%
(4-(2,3- COH 7.06 (m, 3H), 7.00 (t, J=7.9 9.8 min, 99.2%
Dimethyl- Hz, 1H), 6.74 (d, T =7.5 Hz,
phenoxy) 1H), 6.64 (d,7=8.1 Hz,
butanoyl)- 1H), 3.94 (t,J =5.2 Hz, 2H),
1,2,3,4- 3.77 (t, T = 7.0 Hz, 2H), 3.00 (t,
tetrahydro- J=7.7 Hz, 2H), 2.80-2.69 (m,

quinolin-5- 4H), 2.46 (t, ] = 6.0 Hz,
yl)phenyl) 2H), 2.25-2.12 (m, 5H),
propanoic 1.93 (s, 3H), 1.84-1.73
acid (m, 2H)
6 2-(4-(1- CO,H 458.1 7.32 (s, 1H), 7.30 (s, 1H),  11.0 min, 100%
(4-(2,3- 7.26-7.13 (m, 4H), 7.09 (d, 9.4 min, 100%
Dimethyl- I=68Hz, 1H),7.00 (t,J =
phenoxy) 7.8 Hz, 1H),6.73 (d,T =
butanoyl)- 7.5 Hz, 1H),6.63 (d,T=
1,2,34- 8.1 Hz, 1H), 3.93 (s, 2H), 3.76
tetrahydro- (t,J=6.7 Hz, 2H), 3.69 (s,
quinolin-5- 2H), 2.75 (t, T = 7.0 Hz, 2H),
ylphenyl) 2.45 (s, 2H), 2.19 (br. s, 5H),
acetic acid 1.93 (s, 3H), 1.83-1.71 (m, 2H)
7 3-(3-(1- COH 4721 7.24 (s, 1H), 7.15-7.00 (m, 11.8 min, 100%
(4-(2,3- 3H), 6.95 (d,7=7.0 Hz, 1H), 10.0 min, 100%
Dimethyl- 6.92 (s, 1H), 6.88-6.76 (m, 2H),
phenoxy) 6.57 (d,7=7.5Hz, 1H), 6.48
butanoyl)- (d,J=8.1Hz, 1H), 3.77
1,2,34- (br.s, 2H), 3.59 (t, ] = 7.0 He,
tetrahydro- 2H), 2.84-2.72 (m, 2H), 2.61 (t,
quinolin-5-yl) J=17.2 Hz, 2H), 2.44-2.35
phenyl) (m, 2H), 2.30 (br. s, 2H), 2.11-
propanoic 1.92 (m, 5H), 1.76 (s, 3H),
acid 1.70-1.56 (m, 2H)
8 1-(4-(1- CO-L 484.2 7.37(d,J=8.2Hz,2H), 11.8min, 100%
(4-(2,3- 2 7.29-7.13 (m, 4H), 7.11 (d, 10.1 min, 100%
Dimethyl- I=7.8Hz, 1H),7.00 (t,] =
phenoxy) 79 Hz, 1H), 6.74 (d,7=7.5
butanoyl)- Hz, 1H), 6.64 (d, T =8.2 Hz,
1,2,34- 1H), 3.94 (t,J = 5.3 Hz, 2H),
tetrahydro- 3.77 (t, 7 =7.0 Hz, 2H), 2.75
quinolin-5- (t,J=7.2 Hz, 2H), 2.52-2.41
ylphenyl) (m, 2H), 2.26-2.12 (m, 5H),
cyclopropane- 1.93 (s, 3H), 1.78 (dt, J =
carboxylic 13.5, 6.8 Hz, 2H), 1.71 (dd,
acid 1=7.0,3.9 He, 2H), 1.31

(dd, T = 7.0, 4.0 Hz, 21)
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Example 9

3-((4-(3-(4-(2,3-Dimethylphenoxy)butanoyl)-1a,2,3,
7b-tetrahydro-1H-cyclopropa[c]quinolin-7-yl)-1H-
pyrazol-1-yl)methyl)benzoic acid

é\j@
O)\/\/O

Step A. 5-Bromoquinoline 1-oxide

Br
@
P
I
o

To a solution of 5-bromoquinoline (2.5 g, 12.02 mmol) in
DCM (50 mL) was added m-CPBA (3.50 g, 15.62 mmol) in
three portions at room temperature. Upon completion of addi-
tion, the reaction mixture was stirred at room temperature for
3 h. After this time, IN NaOH (40 ml) was added to the
reaction, and the resulting mixture was extracted with DCM
(2x50 mL). The combined organic layers were washed with
brine, dried over anhydrous MgSO,, filtered, and concen-
trated to afford the title compound (2.7 g, 99% yield) as light
yellow solid. LCMS, [M+H]*=223.9. 'H NMR (400 MHz,
CDCl,) 6 8.75 (d, J=8.8 Hz, 1H), 8.65 (d, J=6.0 Hz, 1H), 8.18
(d, I=8.8 Hz, 1H), 7.95 (d, J=7.7 Hz, 1H), 7.68-7.56 (m, 1H),
7.44 (dd, J=8.2, 6.0 Hz, 1H).

Step B. 5-Bromoquinolin-2(1H)-one

H

To a solution of 5-bromoquinoline 1-oxide (2.7 g, 12.05
mmol) in DMF (8 mL) was added trifluoroacetic anhydride
(8.51 mL, 60.3 mmol) in three portions at 0° C. The reaction
was allowed to warm to room temperature where it stirred
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overnight. At the conclusion of this period, the reaction mix-
ture was poured into a saturated aq. NaHCO, (100 mL) solu-
tion, and extracted with DCM (2x50 mL). The combined
organic layers were washed with brine, dried over anhydrous
MgSO,, filtered, and concentrated to afford the title com-
pound (2.76 g, 98% yield) as a light yellow solid. LCMS,
[M+H]*=223.9. "H NMR (400 MHz, DMSO-d,) 8 11.98 (s,
1H), 8.05 (d, J=9.8 Hz, 1H), 7.50 (dd, J=8.0 Hz, 1H), 7.44 (t,
J=8.0Hz, 1H), 7.36 (d, J=8.0 Hz, 1H), 6.63 (d, J=9.8 Hz, 1H).

Step C.
5-Bromo-1-(4-methoxybenzyl)quinolin-2(1H)-one

Br

o

To a solution of 5-bromoquinolin-2(1H)-one (0.84 g, 2.29
mmol) in DMF (20 mL) at room temperature was added
sodium hydride (0.57 g, 14.22 mmol) and 4-methoxybenzyl
chloride (1.24 mL., 9.10 mmol). Upon completion of addition,
the reaction mixture was stirred at room temperature for 2 d,
and then heat to 75° C. where it stirred for 2 h. After cooling
to room temperature, the reaction mixture was quenched with
water, and extracted with EtOAc. The combined organic layer
was washed with brine, dried over anhydrous Na,SO,, fil-
tered, and concentrated. The resulting residue was purified by
flash chromatography (0 to 30% ethyl acetate:hexanes) to
afford the title compound (0.84 g, 40% yield) as a white
powder. LCMS, [M+H]|™=344.0. 'H NMR (400 MHz,
CDCl,) 8 8.20(d, J=9.8 Hz, 1H), 7.44 (dd, J=6.6, 2.2 Hz, 1H),
7.28-7.23 (m, 3H), 7.14 (d, J=8.2 Hz, 1H), 6.89 (d, J=9.8 Hz,
1H), 6.83 (d, J=8.6 Hz, 2H), 5.5 (s, 2H), 3.76 (s, 3H).

Step D. 7-Bromo-3-(4-methoxybenzyl)-3,7b-dihy-
dro-1H-cyclopropa[c]quinolin-2(1aH)-one

Br

o

To a suspension of sodium hydride (136 mg, 3.40 mmol) in
DMSO (5 mL) at room temperature was added trimethylsul-
foxonium iodide (661 mg, 3.00 mmol) slowly under nitrogen.
The reaction mixture was stirred at room temperature for 1 h,
and then 5-bromo-1-(4-methoxybenzyl)quinolin-2(1H)-one
(689 mg, 2.00 mmol) in 1 mI[L DMSO was added. Upon
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completion of addition, the reaction mixture was stirred at
room temperature for 2 h, and then heated to 90° C. for 2 d.
After cooling to room temperature, the reaction mixture was
quenched with water and extracted with EtOAc. The com-
bined organic layer was washed with brine, dried over anhy-
drous Na,SO,, filtered, and concentrated. The resulting resi-
due was purified by flash chromatography (0 to 30% ethyl
acetate:hexanes) to afford the title compound (330 mg, 45%
yield) as a white powder. LCMS, [M+H]*=358.0. 'H NMR
(400 MHz, CDCl;) 8 7.21 (d, I=7.7 Hz, 1H), 7.08 (d, J=8.2
Hz, 2H), 6.91 (t, J=8.0 Hz, 1H), 6.85-6.75 (m, 3H), 4.97-5.25
(m, 2H), 3.75 (s, 3H), 2.90 (td, J=8.1, 5.2 Hz, 1H), 2.40 (ddd,
J=9.6,8.0,4.9 Hz, 1H), 1.74 (td, J=9.1, 4.4 Hz, 1H), 0.69 (q,
J=4.8 Hz, 1H).

Step E. 7-Bromo-3,7b-dihydro-1H-cyclopropalc]
quinolin-2(1aH)-one

N (6]
H

To a suspension of 7-bromo-3-(4-methoxybenzyl)-3,7b-
dihydro-1H-cyclopropa[c]quinolin-2(1laH)-one (0.300 g,
0.837 mmol) in 9:1 acetonitrile/water (5.5 ml) was added
CAN (0.459 g, 0.837 mmol) at room temperature. After stir-
ring at room temperature overnight, the reaction mixture was
quenched with water (10 mL) and adjusted pH to 7-9 by using
saturated Na,COj. The resulting mixture was extracted with
EtOAc. The combined organic layer was concentrated and
purified by flash chromatography (0 to 50% ethyl acetate:
hexanes) to afford the title compound (0.18 g, 95% yield) as
a pale yellow solid. LCMS, [M+H]*=237.9. 'H NMR (400
MHz, CDCl,) 8 8.15 (s, 1H), 7.24 (d, J=7.7 Hz, 1H), 7.00 (t,
J=7.7Hz, 1H), 6.69 (d, J=7.7 Hz, 1H), 2.84 (td, J=8.1, 5.2 Hz,
1H), 2.22-2.13 (m, 1H), 1.76 (td, J=9.2,4.7 Hz, 1H), 0.75 (dd,
J=10.0, 5.0 Hz, 1H).

Step F. 7-Bromo-1a,2,3,7b-tetrahydro-1H-cyclo-
propalc]quinoline

Br

N
H

The mixture of 7-bromo-3,7b-dihydro-1H-cyclopropalc]
quinolin-2(1aH)-one (100 mg, 0.420 mmol) and borane tet-
rahydrofuran complex (5 mL, 5.00 mmol) was heated at 80°
C. for 4 h. After this time, MeOH (5 mL)) was added slowly to
the reaction mixture, followed by 3 mL of conc. HCI. The
resulting mixture was heated at 100° C. for 1 h, and then
cooled to room temperature. After removing most of the
solvent, the mixture was adjusted to a pH of 8-9 by using
saturated Na,CO;. The aqueous solution was extracted with
EtOAc (2x10 mL). The combined organic layers were con-
centrated and purified by flash chromatography (0 to 30%

10

15

20

25

30

40

45

50

55

60

88
ethyl acetate:hexanes) to afford the title compound (78 mg,
83% yield) as an oil. LCMS, [M+H]*=223.9. 'H NMR (400
MHz, CDCl,) 8 8.15 (s, 1H), 7.24 (d, J=7.7 Hz, 1H), 7.00 (t,
J=7.7Hz, 1H), 6.69 (d,J=7.7 Hz, 1H), 2.84 (td, J=8.1, 5.2 Hz,
1H), 2.22-2.13 (m, 1H), 1.76 (td, J=9.2,4.7 Hz, 1H), 0.75 (dd,
J=10.0, 5.0 Hz, 1H).

Step F-a. (1aR,7bS)-7-Bromo-1a,2,3,7b-tetrahydro-
1H-cyclopropalc]quinoline

|

The separation of 10 g of racemates-bromo-1a,2,3,7b-tet-
rahydro-1H-cyclopropa[c]quinoline was achieved by SFC
(Supercritical Fluid Chromatography) using CHIRALCEL®
OJ column (250 mmx4.6 mm, 5 micron) from chiral technol-
ogy. The resolution was achieved with 85% of CO, and 15%
methanol at a flow of 3 ml/min at 100-bar backpressure. The
detector was set a 220 nm. 4.7 g of desired enantiomer (1aR,
7bS)-7-bromo-1a,2,3,7b-tetrahydro-1H-cyclopropalc]
quinoline was obtained (95% recovery).

Step G. 1-(7-Bromo-1a,2-dihydro-1H-cyclopropalc]
quinolin-3(7bH)-yl1)-4-(2,3-dimethylphenoxy )butan-
1-one

Br

N
)\/\/O
@)

The title compound was prepared using a procedure analo-
gous to Step E, Example 1 except that 5-bromo-1,2,3,4-tet-
rahydroquinoline, HCl salt was replaced with 7-bromo-1a,2,
3,7b-tetrahydro-1H-cyclopropa[c]quinoline. LCMS,
[M+H]"=414.1.

Step H. Methyl
3-((4-bromo-1H-pyrazol-1-yl)methyl)benzoate

Br

e}

To a solution of 4-bromo-1H-pyrazole (1.00 g, 6.80 mmol)
in DMF (11.7 mL) at 0° C. was added 1 M solution of
NaHMDS in THF (7.48 mL, 7.48 mmol) slowly over 2 min.
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The reaction mixture was stirred for 10 min and then the
cooling bath was removed. After 30 min a solution of methyl
3-(bromomethyl)benzoate (1.71 g, 7.48 mmol) in DMF (1.9
ml) was added slowly, and the resulting mixture was stirred
at room temperature overnight. At the conclusion of this
period, the reaction mixture was quenched with saturated aq
ammonium chloride (~1 ml), and partitioned between
diethyl ether and water. The resulting mixture was stirred
vigorously for 15 min. After this time, the organic layer was
separated, dried over anhydrous Na,SO,, filtered, and con-
centrated. The resulting residue was purified by flash chro-
matography (0-60% ethyl acetate:hexanes) to afford the title
compound (1.59 g, 79%). LCMS, [M+H]*=295.0. '"H NMR
(400 MHz, CDCl,) 8 8.00 (d, I=7.1 Hz, 1H), 7.94 (s, 1H),
7.50 (s, 1H), 7.47-7.36 (m, 3H), 5.31 (s, 2H), 3.92 (s, 3H).

Step 1. Methyl 3-((4-(4,4,5,5-tetramethyl-1,3,2-diox-
aborolan-2-yl)-1H-pyrazol-1-yl)methyl)benzoate

The title compound was prepared using a procedure analo-
gous to Step A, Example 2 except that 1-(5-bromo-3,4-dihy-
droquinolin-1(2H)-y1)-4-(2,3-dimethylphenoxy)butan-1-
one was replaced with methyl 3-((4-bromo-1H-pyrazol-1-yl)
methyl)benzoate. LCMS, [M+H]*=343.1. '"H NMR (400
MHz, CDCl5) 8 8.01-7.92 (m, 2H), 7.82 (s, 1H), 7.68 (s, 1H),
7.43-7.39 (m, 2H), 5.35 (s, 2H), 3.91 (s, 3H), 1.30 (s, 12H).

Example 9

A stirring mixture of 1-(7-bromo-1a,2-dihydro-1H-cyclo-
propalc]quinolin-3(7bH)-y1)-4-(2,3-dimethylphenoxy)bu-
tan-1-one (0.02 g, 0.048 mmol), potassium carbonate (0.013
g, 0.097 mmol), and methyl 3-((4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol-1-yl)methyl)benzoate
(0.033 g, 0.097 mmol) in a THF /water solution (4:1, 1.4 mL)
in a pressure vessel was purged with argon vigorously for 5
min. After this time, tetrakis(triphenylphosphine)palladium
(0.011 g, 9.65 pumol) was added, and the vessel was flushed
with argon, capped, and heated to 85° C. for 20 h. After
cooling to room temperature, 4 M LiOH (0.12 mL, 0.48
mmol) was added and the reaction was heated to 65° C. for 3
h. At the conclusion of this period, the reaction mixture was
filtered and the filtrate was purified by preparative HPL.C
(PHENOMENEX® Axia Luna, 5pt, C18 30100 mm; 10 min
gradient from 90% A:10% B to 0% A:100% B and 5 min
100% B (A=90% H,0/10% MeCN+0.1% TFA); (B=90%
MeCN/10% H,0+0.1% TFA); detection at 220 nm) to afford
Example 9 (20 mg, 75% yield). LCMS, [M+H]*=536.5. 'H
NMR (400 MHz, CDCL,) § 8.08 (d, J=7.5 Hz, 1H), 8.06 (s,
1H), 7.78 (s, 1H), 7.58 (br. s, 1H), 7.56-7.46 (m, 2H), 7.21-
7.08 (m, 2H), 6.99 (t, J=7.8 Hz, 2H), 6.72 (d, J=7.5 Hz, 1H),
6.62 (d, J=8.0Hz, 1H), 5.48 (m, 2H), 3.96 (br. s, 1H), 3.88 (br.
s, 1H), 2.84-2.70 (m, 1H), 2.63 (m, 1H), 2.18 (s, 6H), 2.05 (m,
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1H), 1.89 (s, 2H), 1.72 (s, 1H), 0.94 (m, 1H), 0.58 (br. s, 1H).
HPLC-1: Rt=10.6 min, purity=97.5%; HPLC-2: Rt=9.4 min,
purity=95.7%.

Example 10

3-((4-(4-(4-(2,3-Dimethylphenoxy )butanoyl)-3,4-
dihydro-2H-benzo[b][1,4]oxazin-8-y1)-1H-pyrazol-
1-yDmethyl)benzoic acid

OH

oot

Step A. 8-Bromo-2H-benzo[b][1,4]oxazin-3(4H)-one

Br
:E :Ol
N 6}
H

To a solution of 2-amino-6-bromophenol (1 g, 5.32 mmol)
in acetonitrile (10 mL.) and water (10 mL) was added sodium
bicarbonate (1.028 g, 12.23 mmol). The mixture was cooled
to 0° C. and chloroacetyl chloride (0.554 mL., 6.91 mmol) was
added dropwise. The reaction was refluxed overnight. After
cooling to room temperature, the mixture was diluted with
EtOAc, washed with water, dried over anhydrous MgSO,,
filtered, and concentrated to afford the title compound (1.14
g, 94% vyield) as a dark brown solid. "H NMR (400 MHz,
CDCl,) 8 8.22 (br. s, 1H), 7.23 (dd, J=8.0, 1.4 Hz, 1H), 6.86
(t, J=8.0 Hz, 1H), 6.76 (dd, J=7.9, 1.3 Hz, 1H), 4.74 (s, 2H).

\

Step B.
8-Bromo-3,4-dihydro-2H-benzo[b][ 1,4]oxazine

o

The title compound was prepared using a procedure analo-
gous to  bromo-la,2,3,7b-tetrahydro-1H-cyclopropalc]
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quinoline except that 7-bromo-3,7b-dihydro-1H-cyclopropa
[c]quinolin-2(1aH)-one was replaced with 8-bromo-2H-
benzo[b][1,4]oxazin-3(4H)-one. LCMS, [M+H]*=214.0. 'H
NMR (400 MHz, CDCl,) 3 6.90 (dd, J=7.9, 1.5 Hz, 1H), 6.63
(t,J=7.9 Hz, 1H), 6.53 (dd, J=7.9, 1.5 Hz, 1H), 4.33-4.39 (m,
2H), 3.42-3.48 (m, 2H).

Step C. 1-(8-Bromo-2H-benzo[b][1,4]oxazin-4(3H)-
y1)-4-(2,3-dimethylphenoxy)butan-1-one

Br
©ioj
N
)\/\/ ©
(6]

The title compound was prepared using a procedure analo-
gous to 1-(5-bromo-3,4-dihydroquinolin-1(2H)-y1)-4-(2,3-
dimethylphenoxy)butan-1-one except that 5-bromo-1,2,3,4-
tetrahydroquinoline, HCI salt was replaced by 8-bromo-3,4-
dihydro-2H-benzo[b][1,4]oxazine. LCMS, [M+H]|*=404.1.
'"H NMR (400 MHz, CDCl,) 8 7.33 (d, J=8.0 Hz, 1H), 7.26-
7.21 (m, 1H), 7.00 (t, J=8.0 Hz, 1H), 6.78-6.71 (m, 2H), 6.64
(d, J=8.1 Hz, 1H), 4.36-4.28 (m, 2H), 3.98 (t, J=5.8 Hz, 2H),

3.95-3.90 (m, 2H), 2.80 (t, J=7.2 Hz, 2H), 2.24 (s, 3H), 2.19
(dt, I=13.1, 6.4 Hz, 2H), 2.02 (s, 3H).

Example 10

Example 10 was prepared using a procedure analogous to
Example 9 except that 1-(7-bromo-1a,2-dihydro-1H-cyclo-
propalc]quinolin-3(7bH)-y1)-4-(2,3-dimethylphenoxy)bu-
tan-1-one was replaced with 1-(8-bromo-2H-benzo[b][1,4]
oxazin-4(3H)-y1)-4-(2,3-dimethylphenoxy)butan-1-one.
LCMS, [M+H]*=526.3. 'HNMR (400 MHz, CDCl,) & 8.07-
7.98 (m, 2H), 7.94 (s, 1H), 7.86 (s, 1H), 7.53-7.40 (m, 2H),
732 (d, J=8.0 Hz, 1H), 7.24 (s, 1H), 6.98 (t, J=7.7 Hz, 1H),
6.87 (t, =79 Hz, 1H), 6.71 (d, J=7.7 Hz, 1H), 6.63 (d, J=8.1
Hz, 1H), 5.40 (s, 2H), 4.37-4.29 (m, 2H), 4.02-3.92 (m, 4H),
2.84 (t, I=6.9 Hz, 2H), 2.25-2.13 (m, 5H), 1.98 (s, 3H).
HPLC-1: Rt=10.8 min, purity=99.4%; HPLC-2: Rt=10.0
min, purity=99.3%.

Example 11
3-((4-(4-(4-(2,3-Dimethylphenoxy )butanoyl)-2-me-

thyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-8-y1)-1H-
pyrazol-1-yl)methyl)benzoic acid

OH

\

Y
O)\/\/O
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Step A.
2-Bromo-N-(3-bromo-2-hydroxyphenyl)propanamide

7 ;: ~ IBI
Br N (6]
H
OH

To a mixture of 2-amino-6-bromophenol (3 g, 15.96 mmol)
and sodium bicarbonate (3.35 g, 39.9 mmol) in ethyl acetate
(30 mL) and water (10 mL) at 0° C. was added 2-bromopro-
pionyl chloride (1.61 ml, 15.96 mmol) dropwise. The reaction
mixture was stirred at 0° C. for 3 h and then diluted with water.
The resulting mixture was extracted with EtOAc and the
organic layer was washed with brine, dried over anhydrous
MgSO,, filtered, and concentrated to afford the title com-
pound (4.7 g, 73% yield). LCMS, [M+H]*=323.8.

Step B.
8-Bromo-2-methyl-2H-benzo| b][1,4]oxazin-3(4H)-one

Br
:E :OI
N 0
H

A mixture of 2-bromo-N-(3-bromo-2-hydroxyphenyl)pro-
panamide (4.72 g, 14.61 mmol) and potassium carbonate
(2.020 g, 14.61 mmol) in DMF (50 mL) was stirred at room
temperature overnight. At the conclusion of this period, the
reaction mixture was diluted with water and extracted with
ether. The organic layer was dried over anhydrous MgSO,,
filtered, and concentrated. The resulting residue was purified
by flash chromatography (100:0:0 to 0:90:10 hexanes:ethyl
acetate:methanol) to afford the title compound (3.35 g, 95%
yield) as a brown solid. 'H NMR (400 MHz, CDCl;) d 8.17
(br. S, 1H), 7.22 (dd, J=8.0, 1.4 Hz, 1H), 6.85 (t, I=7.9 Hz,
1H), 6.76 (dd, J=7.8, 1.4 Hz, 1H),4.78 (q,J=6.8 Hz, 1H), 1.64
(d, J=6.8 Hz, 3H).

Example 11

Example 11 was prepared using a procedure analogous to
Example 10 except that 8-bromo-2H-benzo[b][1,4]oxazin-3
(4H)-one was replaced with 8-bromo-2-methyl-2H-benzo[b]
[1,4]oxazin-3(4H)-one. LCMS, [M+H]*=540.4. 'H NMR
(500 MHz, MeOD) 6 8.03 (s, 1H), 7.95-7.99 (m, 2H), 7.92 (s,
1H), 7.44-7.54 (m, 2H), 7.40(dd, J=7.8,1.4 Hz, 1H), 7.26 (br.
s, 1H), 6.85-6.95 (m, 2H), 6.65 (d, J=7.8 Hz, 2H), 5.43 (s,
2H), 4.32-4.39 (m, 1H), 4.23-4.31 (m, 1H), 3.92-4.01 (m,
2H), 3.15-3.25 (m, 1H), 2.90-2.98 (m, 1H), 2.80-2.88 (m,
1H), 2.15 (quin, J=6.5 Hz, 2H), 2.09 (s, 3H), 1.91 (s, 3H), 1.30
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(d, J=6.4 Hz, 3H). HPLC-1: Rt=11.2 min, purity=99.4%;
HPLC-2: Rt=10.2 min, purity=99.4%.

Example 12
3-((4-(1-(4-(2,3-Dimethylphenoxy )butanoyl)-2,3.4,

S-tetrahydro-1H-benzo[blazepin-6-yl)-1H-pyrazol-1-
yDmethyl)benzoic acid

OH

==

Step A.
(E)-5-Bromo-3,4-dihydronaphthalen-1(2H)-one
oxime

N
Son

To a solution of 5-bromo-3,4-dihydronaphthalen-1(2H)-
one (1.0 g, 4.44 mmol) in pyridine (15 ml) was added
hydroxylamine hydrochloride (0.617 g, 8.89 mmol). The
reaction mixture was stirred at room temperature for 1 h and
then concentrated. The resulting residue was treated with
water (60 mL) and extracted with ethyl acetate (60 mL). The
organic layer was dried over anhydrous Na,SO,, filtered, and
concentrated to afford the title compound (1.41 g, 99% yield)
as white solid. LCMS, [M+Na]*=240.0.

Step B.
6-Bromo-2,3,4,5-tetrahydro-1H-benzo[blazepine

Br

=z
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To a solution of (E)-5-bromo-3,4-dihydronaphthalen-1
(2H)-one oxime (1.41 g, 5.87 mmol) in DCM (20 mL) at -10°
C. under nitrogen was slowly added a solution of 1.0 M
DIBAL-H inhexane (35.2 mL, 35.2 mmol). Upon completion
of'addition, the reaction mixture was stirred at room tempera-
ture for 2 h. After this time, the reaction mixture was cooled
to 0° C. and then sodium fluoride (7.40 g, 176 mmol) and
water (3.0 mL) were slowly added. The resulting mixture was
stirred at 0° C. for 30 min and then CELITE® was added. The
mixture was filtered and rinsed with DCM (100 mL). The
filtrate was dried over anhydrous Na,SO,, filtered, and con-
centrated to provide the crude product. The crude product was
converted to the HCl salt with aqueous 1.0 N HC1 (3.0 mL)
and then purified by preparative HPLC (PHENOMENEX®
Axia Luna 5p C18 30x100 mm; 10 min gradient from 80%
A:20% B to 0% A:100% B and 5 min 100% B (A=90%
H,0/10% MeOH+0.1% TFA); (B=90% MeOH/10% H,O+
0.1% TFA); detection at 220 nm). The purified product was
free based with a solution of saturated sodium bicarbonate
(15 mL) and was then extracted with ethyl acetate (20 mL).
The organic layer was dried over anhydrous Na,SO.,, filtered,
and concentrated to afford the title compound (612 mg, 45%
yield). LCMS, [M+Na]*=236.0. '"H NMR (400 MHz, MeOD)
8 7.12 (dd, I=7.8, 1.4 Hz, 1H), 6.88 (t, J=7.8 Hz, 1H), 6.83
(dd, J=7.8, 1.4 Hz, 1H), 3.08-3.02 (m, 4H), 1.86-1.79 (m,
2H), 1.69-1.62 (m, 2H).

Example 12

Example 12 was prepared using a procedure analogous to
Example 9 except that 7-bromo-1a,2,3,7b-tetrahydro-1H-cy-
clopropalc]quinoline was replaced with 6-bromo-2,3,4,5-tet-
rahydro-1H-benzo[blazepine. LCMS, [M+H][*=538.4. 'H
NMR (400 MHz, MeOD) 8 8.02 (dt, I=7.3, 1.6 Hz, 1H), 7.97
(s, 1H), 7.77 (s, 1H), 7.60-7.49 (m, 3H), 7.36 (dd, J=7.7,1.3
Hz, 1H), 7.27 (t,J=7.7 Hz, 1H), 7.16 (dd, J=7.7, 1.3 Hz, 1H),
6.97 (t,J=7.9 Hz, 1H), 6.67 (d, J=7.4 Hz, 1H), 6.66 (d, J=8.2
Hz, 1H), 5.50 (s, 2H), 4.65 (dt, J=12.7,3.4 Hz, 1H), 3.98-3.85
(m, 2H),3.39 (s, 2H), 2.92 (dd, J=14.1,6.2 Hz, 1H), 2.82-2.71
(m, 1H), 2.52-2.37 (m, 2H), 2.10 (s, SH), 1.99-1.86 (m, 2H),
1.84 (s, 3H), 1.82-1.73 (m, 1H). HPLC-1: Rt=9.5 min,
purity=98.6%; HPL.C-2: Rt=8.7 min, purity=98.2%.

Example 13
3-((4-(5-(4-(2,3-Dimethylphenoxy)butanoyl)-2,3,4,

S-tetrahydrobenzo[b][1,4]oxazepin-9-yl)-1H-pyra-
zo0l-1-yl)methyl)benzoic acid

OH

\
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Step A.
1-Bromo-2-(3,3-diethoxypropoxy)-3-nitrobenzene

Br
O O\/
SO0 ®

To a mixture of triphenylphosphine (1.323 g, 5.05 mmol),
3,3-diethoxypropan-1-ol (0.748 g, 5.05 mmol) and 6-nitro-
phenol (1.47 g, 4.01 mmol) in anhydrous THF (10 mL) was
added DIAD (0.981 mL, 5.05 mmol) dropwise under nitro-
gen. The reaction mixture was stirred at room temperature for
18h and then concentrated. The resulting residue was purified
by flash chromatography (0-30% ethyl acetate:hexanes) to
afford the title compound (1.47 g, 87% yield) as a light yellow
oil. LCMS, [M+Na+2]*=372.0. 'H NMR (400 MHz, CDCl,)
87.77 (dd, J=8.0, 1.6 Hz, 1H), 7.73 (dd, J=8.2, 1.6 Hz, 1H),
7.09 (t, J=8.1 Hz, 1H), 4.79 (t, J=5.7 Hz, 1H), 4.21 (1, ]=6.2
Hz, 2H), 3.70 (dq, J=9.3,7.0 Hz, 2H), 3.56 (dq, J=9.3, 7.1 Hz,
2H), 2.15 (q, J=6.1 Hz, 2H), 1.22 (t, J=7.1 Hz, 6H).

Step B.
9-Bromo-2,3,4,5-tetrahydrobenzo[b][ 1,4 |oxazepine

0O

To a solution of 1-bromo-2-(3,3-diethoxypropoxy)-3-ni-
trobenzene (500 mg, 1.436 mmol) in AcOH (5.0 mL) was
added zinc (939 mg, 14.36 mmol) and the mixture was stirred
at room temperature for 90 min. After this time, the reaction
mixture was filtered and the filtrate was concentrated. The
resulting residue was dissolved in DCM (5 mL) and treated
with TFA (5 mL) and triethylsilane (1.147 mL, 7.18 mmol).
The resulting mixture was stirred at room temperature for 1 h
and then concentrated. The resulting residue was purified by
preparative HPLC (PHENOMENEX® Axia Luna, Spu, C18
30%x100 mm; 10 min gradient from 80% A:20% B to 0%
A:100% B and 5 min 100% B (A=90% H,0/10% MeOH+
0.1% TFA); (B=90% MeOH/10% H,0+0.1% TFA); detec-
tion at 220 nm). The purified product was free based with a
solution of saturated sodium bicarbonate (15 ml) and was
then extracted with ethyl acetate (20 mL). The organic layer
was dried over anhydrous Na,SO,, filtered, and concentrated
to afford the title compound (181 mg, 53% yield). LCMS,
[M+Na]*=228.0. '"H NMR (400 MHz, CDCl,) § 7.01 (dd,
J=7.8,1.6Hz, 1H), 6.68 (t,J=7.9 Hz, 1H), 6.62 (dd,J=7.9,1.6
Hz, 1H), 4.20-4.13 (m, 2H), 3.31-3.22 (m, 2H), 2.08-1.98 (m,
2H).
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Example 13

Example 13 was prepared using a procedure analogous to
Example 9 except that 7-bromo-1a,2,3,7b-tetrahydro-1H-cy-
clopropalc]quinoline was replaced with 9-bromo-2,3,4,5-tet-
rahydrobenzo[b][1,4]oxazepine. LCMS, [M+H]*=540.3. 'H
NMR (400 MHz, MeOD) 3 8.05-7.97 (m, 3H), 7.94 (s, 1H),
7.66 (dd, I=6.2, 3.3 Hz, 1H), 7.53 (dt, J=15.1, 7.7 Hz, 2H),
7.20-7.13 (m, 2H), 6.92 (t, J=7.8 Hz, 1H), 6.65 (s, 1H), 6.63
(d,J=2.2Hz, 1H), 5.47 (s, 2H), 4.79 (ddd, J=13.7,6.4,2 9 Hz,
1H), 4.52-4.43 (m, 1H), 3.94-3.79 (m, 2H), 3.59 (td, J=11.6,
1.8 Hz, 1H), 2.92-2.79 (m, 1H), 2.54-2.36 (m, 2H), 2.35-2.20
(m, 1H), 2.10 (s, 3H), 2.08-1.99 (m, 2H), 1.83 (s, 3H), 1.80-
1.74 (m, 1H). HPLC-1: Rt=13.7 min, purity=97.8%; HPLC-
2: Rt=12.5 min, purity=98.7%.

Example 14

3-((4-(5-(4-(2,3-Dimethylphenoxy )butanoyl)-2-me-
thyl-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-9-yl)-
1H-pyrazol-1-yl)methyl)benzoic acid

OH

\

Example 14 was prepared using a procedure analogous to
Example 13 except that 3,3-diethoxypropan-1-ol was
replaced by 4,4-dimethoxybutan-2-ol. LCMS, [M+H]*=
554.4. 'H NMR (400 MHz, MeOD) 8§ "H NMR (400 MHz,
MeOD) § 8.04-7.99 (m, 1H), 7.97 (s, 1H), 7.87 (s, 1H), 7.77
(s, 1H), 7.60 (dd, J=7.1, 2.4 Hz, 1H), 7.58-7.49 (m, 2H),
7.20-7.10 (m, 2H), 7.00 (d, J=15.7 Hz, 1H), 6.71 (d, J=12.7
Hz, 1H), 6.69 (d, I=13.4 Hz, 1H), 5.44 (d,]=8.5Hz, 2H),4.72
(dt, J=13.6, 3.5 Hz, 1H), 3.93-3.82 (m, 3H), 3.67 (ddd,
J=104, 6.1, 1.5 Hz, 1H), 2.86-2.77 (m, 1H), 2.52 (ddd,
J=15.0,8.3,6.7Hz, 1H),2.36 (dt,J=15.1, 6.3 Hz, 1H), 2.09 (s,
3H), 2.07-1.99 (m, 2H), 1.79 (s, 3H), 1.77-1.71 (m, 1H), 1.19
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(d, J=6.2 Hz, 3H). HPLC-1: Rt=9.5 min, purity=99.6%;
HPLC-2: Rt=8.8 min, purity=99.5%.

Example 15

3-((4-(1-(2-(2,3-Dimethylphenethoxy)acetyl)-1,2,3,
4-tetrahydroquinolin-5-y1)-1H-pyrazol-1-yl)methyl)
benzoic acid

ég@
O)\/O

Step A. 1-(5-Bromo-3,4-dihydroquinolin-1(2H)-y1)-
2-chloroethanone

Br

N

)\/Cl
O

To a solution of 5-bromo-1,2,3,4-tetrahydroquinoline, HCI1
salt (300 mg, 1.42 mmol) and triethylamine (0.591 mL, 4.24
mmol) in EtOAc (5.0 mL) was added 2-chloroacetyl chloride
(157 mg, 1.39 mmol) dropwise and the reaction was stirred at
room temperature for 30 min. After this time, the reaction
mixture was diluted with saturated sodium bicarbonate (30
ml) and then extracted with ethyl acetate (20 mL). The
organic layer was dried over anhydrous Na,SO,, filtered, and
concentrated to provide the crude product. The crude product
was purified by flash chromatography (0-60% ethyl acetate/
hexanes) to afford the title compound (446 mg, 100% yield)
as a light brown oil. LCMS, [M+H]*=290.0. '"H NMR (400
MHz, CDCl;) 8 7.43 (d, J=8.5 Hz, 1H), 7.32 (br. s, 1H), 7.08
(t, I=8.0 Hz, 1H), 4.19 (s, 2H), 3.83-3.77 (m, 2H), 2.82 (t,
J=6.9 Hz, 2H), 2.02 (dq, J=13.1, 6.7 Hz, 2H).
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Step B. 1-(5-Bromo-3.4-dihydroquinolin-1(2H)-yl)-
2-(2,3-dimethylphenethoxy)ethanone

Br

N

A

To a suspension of sodium hydride (35.1 mg, 1.46 mmol) in
anhydrous THF (3.0 mL) under nitrogen was added 2-(2,3-
dimethylphenyl)ethanol (220 mg, 1.46 mmol). The reaction
mixture was stirred at room temperature for 15 min and then
a solution of 1-(5-bromo-3,4-dihydroquinolin-1(2H)-y1)-2-
chloroethanone (352 mg, 1.22 mmol) in anhydrous THF (3.0
ml) was added. The resulting mixture was stirred at room
temperature for 18 h. After this time, the reaction mixture was
diluted with saturated sodium bicarbonate (55 mL) and then
extracted with ethyl acetate (60 mL). The organic layer was
dried over anhydrous Na,SO,, filtered, and concentrated. The
resulting residue was purified by preparative HPLC (PHE-
NOMENEX® Axia Luna, 5u, C18, 30x250 mm; 25 min
gradient from 80% A:20% B to 0% A:100% B and 5 min
100% B (A=90% H,0/10% MeOH+0.1% TFA); (B=90%
MeOH/10% H,0+0.1% TFA); detection at 220 nm) to afford
the title compound (55 mg, 11% yield) as white powder.
LCMS, [M+H]*=402.1. '"H NMR (400 MHz, CDCl,) 8 7.37
(d, J=8.0 Hz, 1H), 7.30 (br. s, 1H), 7.02-6.96 (m, 4H), 4.20 (s,
2H), 3.74-3.69 (m, 2H), 3.66 (t, J=7.4 Hz, 2H), 2.92 (t, =7 .4
Hz, 2H), 2.78 (1, J=6.9 Hz, 2H), 2.24 (s, 3H), 2.18 (s, 3H),
1.99-1.90 (m, 2H).

Example 15

Example 15 was prepared using a procedure analogous to
Example 9 except that 1-(7-bromo-1a,2-dihydro-1H-cyclo-
propalc]quinolin-3(7bH)-y1)-4-(2,3-dimethylphenoxy)bu-
tan-1-one was replaced with 1-(5-bromo-3,4-dihydroquino-
lin-1(2H)-y1)-2-(2,3-dimethylphenethoxy)ethanone. LCMS,
[M+H]*=524.3. "H NMR (400 MHz, MeOD) 8 8.01 (d, J=7.4
Hz, 1H), 7.95 (d, J=5.5 Hz, 1H), 7.94 (s, 1H), 7.69 (s, 1H),
7.58-7.48 (m, 2H), 7.35-7.16 (m, 3H), 7.00 (d, J=10.3 Hz,
3H), 5.50 (s, 2H), 4.27 (s, 2H), 3.74 (t, J=5.6 Hz, 2H), 3.65 (1,
J=6.8 Hz, 2H), 2.92 (t, I=7.0 Hz, 2H), 2.79 (t, J=6.5 Hz, 2H),
2.26 (s, 3H), 2.21 (s, 3H), 1.91 (p, J=6.6 Hz, 2H). HPLC-1:
Rt=9.1 min, purity=99.0%; HPLC-2: Rt=8.6 min,
purity=99.2%.
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Example 16

3-((3-(1-((2-(2,3-Dimethylphenoxy)ethoxy)carbo-
nyl)-1,2,3,4-tetrahydroquinolin-5-yl)benzyloxy )car-
bonylamino)propanoic acid

)I\ CO,H
0 g/\/ 2

o/\/O

Step A.
5-Bromo-3,4-dihydroquinoline-1(2H)-carbonyl
chloride

N

o)\a

To a solution of 5-bromo-1,2,3,4-tetrahydroquinoline, HCI1
salt (1.00 g, 4.72 mmol), TEA (1.314 ml,, 9.43 mmol) and
DMAP (0.115 g, 0.943 mmol) in DCM (12 mL) at 0° C. was
added diphosgene (0.626 mL, 5.19 mmol) dropwise over a
period of 10 min. Upon the conclusion of this period, the
reaction mixture was slowly warmed to room temperature
where it stirred for 16 h. After this time, the mixture was
concentrated in vacuo and the resulting residue was purified
by flash chromatography (0-50% ethyl acetate:hexanes) to
afford the title compound (0.804 g, 62% yield) as a white
solid. LCMS, [M+Na]*=297.1.

Step B. Ethyl 2-(2,3-dimethylphenoxy)acetate

f z—o
\—COZEt

A mixture of 2,3-dimethylphenol (1.0 g, 8.19 mmol), ethyl
bromoacetate (1.0 mL, 9.0 mmol) and cesium carbonate (2.67
g, 8.19 mmol) in DMF (10 mL) was stirred at 80° C. for 16 h.
After this time, the reaction mixture was partitioned between
EtOAc and water. The organic layer was washed with water
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and brine, dried and concentrated in vacuo to afford the title
compound (1.7 g, 100% yield). LCMS, [M+Na]*=231.0.

Step C. 2-(2,3-Dimethylphenoxy )ethanol

o}

\_\

OH

To a solution of ethyl 2-(2,3-dimethylphenoxy)acetate (1.7
g, 8.16 mmol) in THF (50 mL) at 0° C. was added lithium
borohydride (2 M in THF, 8.16 mL,, 16.33 mmol) dropwise
over a period of 10 min. At the conclusion of this period, the
reaction mixture was slowly warmed to room temperature
where it stirred for 16 h. After this time, the reaction mixture
was quenched slowly with saturated NH,Cl, and the organic
layer was separated, washed with water and brine, dried over
anhydrous MgSO,, filtered, and concentrated in vacuo to
afford the title compound (1.06 g, 78% yield). LCMS,
[M+H]*=167.0.

Step D. 2-(2,3-Dimethylphenoxy)ethyl 5-bromo-3,4-
dihydroquinoline-1(2H)-carboxylate

2%

A mixture of 5-bromo-3,4-dihydroquinoline-1(2H)-carbo-
nyl chloride (0.05 g, 0.182 mmol), 2-(2,3-dimethylphenoxy)
ethanol (0.038 g, 0.228 mmol) and TEA (0.076 mL, 0.546
mmol) in DCM (1.5 mL) was stirred at room temperature for
16 h. To the mixture was then added potassium tert-butoxide
(1 M in THF, 0364 mlL, 0.364 mmol) and the resulting
mixture was stirred at room temperature for 24 h before being
quenched with water. The organic layer was separated and the
aqueous phase was extracted with DCM. The combined
organic layers were dried over anhydrous MgSO, and con-
centrated in vacuo to provide the crude material. The crude
material was purified by flash chromatography (0-50% ethyl
acetate/hexanes) to afford the title compound (51 mg, 69.3%
yield). LCMS, [M+Na]"=427.9.

Step E. 3-Bromobenzy] 4-nitrophenyl carbonate

Q O%:@m
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To a solution of (3-bromophenyl)methanol (10 g, 53.5
mmol) and pyridine (8.65 mL, 107 mmol) in DCM (80 mL) at
0° C. was added a solution of 4-nitrophenyl carbonochlori-
date (12.93 g, 64.2 mmol) in DCM (20 mL) dropwise. Upon
the completion of addition, the reaction mixture was stirred at
0° C. for 2 h. After this time, the reaction was quenched with
water. The organic layer was separated and washed with
water, brine, dried over anhydrous MgSO,, filtered, and con-
centrated to afford the title compound (19.5 g, 100%). 'H
NMR (400 MHz, CDCl;)  8.31-8.29 (m, 1H), 8.28-8.25 (m,
1H), 7.61 (t,J=1.6 Hz, 1H), 7.53 (d, J=8.2 Hz, 1H), 7.42-7.34
(m, 3H), 7.30 (d, J=7.8 Hz, 1H), 5.26 (s, 2H).

Step F. tert-Butyl
3-((3-bromobenzyloxy )carbonylamino)propanoate

S

To a solution of 3-bromobenzyl 4-nitrophenyl carbonate (8
g, 21.58 mmol) in DCM (50 mL) was added N-ethyl-N-
isopropylpropan-2-amine (7.47 mlL, 43.2 mmol) and tert-
butyl 3-aminopropanoate hydrochloride (3.92 g, 21.58
mmol). Upon the completion of addition, the reaction mixture
was stirred at room temperature for 1 h and then quenched
with water. The resulting mixture was extracted with CH,Cl,
and the combined organic layer was dried over anhydrous
Na,SO,, filtered, and concentrated. The resulting residue was
purified by flash chromatography (0-50% ethyl acetate:hex-
anes) to afford the title compound (7.10 g, 89% yield) as a
light brown oil. LCMS, [M-tBu+2H]|*=302.1. '"H NMR (400
MHz, CDCl;) 8 7.50 (s, 1H), 7.44 (d, J=7.7 Hz, 1H), 7.29-
7.19 (m, 2H), 5.31 (br. s, 1H), 5.06 (s, 2H), 3.43 (dd, J=12.1,
6.1 Hz, 2H), 2.46 (t, I=6.0 Hz, 2H), 1.45 (s, 9H).

Step G. tert-Butyl 3-((3-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)benzyloxy )carbonylamino)pro-
panoate

B aves

O

The title compound was prepared using a procedure analo-
gous to 4-(2,3-dimethylphenoxy)-1-(5-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-y1)-3,4-dihydroquinolin-1(2H)-yl)bu-
tan-l-one except that 1-(5-bromo-3,4-dihydroquinolin-1
(2H)-y1)-4-(2,3-dimethylphenoxy )butan-1-one was replaced
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with tert-butyl 3-((3-bromobenzyloxy)carbonylamino)pro-
panoate. LCMS, [M+Na]"=428.2.

Step H. 2-(2,3-Dimethylphenoxy)ethyl 5-(3-((3-tert-
butoxy-3-oxopropylcarbamoyloxy)methyl)phenyl)-3,
4-dihydroquinoline-1 (2H)-carboxylate

ALK
O )

O/\/O

The title compound was prepared using a procedure analo-
gous to methyl 4-(1-(4-(2,3-dimethylphenoxy)butanoyl)-1,2,
3 ,4-tetrahydroquinolin-5-yl)picolinate except that 4-(2,3-
dimethylphenoxy)-1-(5-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl1)-3,4-dihydroquinolin-1(2H)-yl)butan-1-
one was replaced by tert-butyl 3-((3-(4,4,5,5-tetramethyl-1,
3,2-dioxaborolan-2-yl)benzyloxy)carbonylamino)
propanoate, and methyl 4-bromopicolinate was replaced by
2-(2,3-dimethylphenoxy)ethyl 5-bromo-3,4-dihydroquino-
line-1(2H)-carboxylate. LCMS, [M-tBu+2H]*=547.2. 'H
NMR (400 MHz, CDCl,) 8 7.64 (d, I=8.1 Hz, 1H), 7.46-7.35
(m, 2H), 7.34-7.27 (m, 1H), 7.27-7.20 (m, 1H), 7.16 (t, J=7.9
Hz, 1H), 7.03 (t, J=7.9 Hz, 1H), 6.97 (d, J=7.5 Hz, 1H), 6.79
(d, J=7.7 Hz, 1H), 6.70 (d, J=8.1 Hz, 1H), 5.12 (s, 2H),
4.60-4.52 (m, 2H), 4.24-4.19 (m, 2H), 3.73 (t, J=6.4 Hz, 2H),
3.41 (dd, J=12.0, 6.0 Hz, 2H), 2.57 (t, J=6.3 Hz, 2H), 2.44 (t,
J=5.9 Hz, 2H), 2.26 (s, 3H), 2.17 (s, 3H), 1.86-1.75 (m, 2H),
1.42 (s, 9H).

Example 16

A solution of 2-(2,3-dimethylphenoxy)ethyl 5-(3-((3-tert-
butoxy-3-oxopropylcarbamoyloxy)methyl)phenyl)-3,4-di-
hydroquinoline-1(2H)-carboxylate (0.0255 g, 0.042 mmol),
4-chlorophenol (10.88 mg, 0.085 mmol) and TFA (0.5 mL,
6.49 mmol) in DCM (1 mL) was stirred at room temperature
for 16 h. At the conclusion of this period, the solvent was
removed in vacuo. The resulting residue was purified by
preparative HPLC (PHENOMENEX® Axia Luna column,
S, C18, 30x75 mm; 10 min gradient from 75% A:25% B to
0% A:100% B (A=90% H,0/10% MeCN+0.1% TFA);,
(B=90% MeCN/10% H,0+0.1% TFA); detection at 220 nm)
to afford the title compound (9.5 mg, 40% yield) as a white
solid. LCMS, [M+H]*=547.2. "H NMR (400 MHz, CDCl,) 8
7.61 (d, J=8.3 Hz, 1H), 7.41-7.34 (m, 1H), 7.29 (d, J=7.1 Hz,
1H), 7.21 (d, J=4.2 Hz, 2H), 7.16 (t, J=7.9 Hz, 1H), 7.03 (t,
J=7.8Hz, 1H), 6.97 (d,J=7.1 Hz, 1H), 6.79 (d, J=7.5 Hz, 1H),
6.70 (d, J=8.2 Hz, 1H), 5.13 (s, 2H), 4.59-4.53 (m, 2H),
4.24-4.18 (m, 2H), 3.73 (1, I=6.5 Hz, 2H), 3.45 (dd, J=12.0,
6.1 Hz, 2H), 2.72-2.39 (m, 7H), 2.26 (s, 3H), 2.17 (s, 3H),
1.80 (dt, J=12.8, 6.4 Hz, 2H). HPLC-1: Rt=11.3 min,
purity=100%; HPLC-2: Rt=10.0 min, purity=99.3%.

The following Examples were prepared in a manner analo-
gous to Example 16.
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Exam-

ple Name

e}

R
O)\O/\/ (l)

< LCMS,
present [M +H]*

)I\ CO,H
o g/\/

'H NMR (400 MHz, CDCl;) &

HPLC-1: Rt min,
purity; HPLC-2:
Rt min, purity

17 3-((3-(1-((2-(3-
Chloro-2-methyl-
phenoxy)ethoxy)
carbonyl)-1,2,3,4-
tetrahydroquinolin-
5-yl)benzyloxy)

carbonylamino)
propanoic acid

3-((3-(1-((2-(2,3-

Dichlorophenoxy)

ethoxy)carbonyl)-

1,2,3,4-tetra-

hydroquinolin-
5-yl)benzyloxy)
carbonylamino)
propanoic acid

3-((3-(1-((2-(2,5-

Dichlorophenoxy)

ethoxy)carbonyl)-

1,2,3,4-tetra-

hydroquinolin-
5-yl)benzyloxy)
carbonylamino)
propanoic acid

20 3-((3-(1-((2-(3-
Fluoro-2-methyl-
phenoxy)ethoxy)
carbonyl)-1,2,3,4-

tetrahydroquinolin-
5-yl)benzyloxy)
carbonylamino)

propanoic acid

21 3-((3-(3-((2-(3-
Chloro-2-methyl-
phenoxy)ethoxy)

carbonyl)-1a,2,3,7b-

tetrahydro-1H-
cyclopropalc]
quinolin-7-yl)

B

Cl

No 567.1

Cl No 587.1
Cl i
i Cl No 587.2
F: ; No 551.3
Yes 579.3

7.58 (d,7=7.7 Hz, 1H), 7.38
(t,7=7.8 Hz, 1H),7.29 (4,7 =
7.9 Hz, 1H), 7.27-7.19 (m, 3H),

7.16 (t, T =7.9 Hz, 1 H), 7.05
(t,7=18.1 Hz, 1H), 6.98 (4,7 =
7.8 Hz, 2H), 6.73 (d, ] = 7.9 Hz,

1H), 5.13 (s, 2H), 4.61-4.54
(m, 2H), 4.27-4.19 (m, 2H), 3.72
(t, T = 6.5 Hz, 21), 3.45 (dd,
7=11.8,5.9 Hz, 2H), 2.64-2.50
(m, 4H), 2.29 (s, 3H), 1.87-
1.75 (m, 2H)

7.61 (d,7 = 8.0 Hz, 1H), 7.38
(t,7=7.7 Hz, 1H),7.29 (d,7 =
7.9 Hz, 1H), 7.27-7.21 (m, 2H),

7.18 (t, T = 8.0 Hz, 1H), 7.15-

7.06 (m, 2H), 6.99 (d, T = 7.3 Hz,
1H), 6.84 (dd, T = 7.8, 1.7 Hz, 1H),
5.13 (s, 2H), 4.62-4.56 (m, 210),
4.34-4.27 (m, 2H), 3.73 (t, T =
6.5 Hz, 2H), 3.47 (dd, T = 12.0, 6.0
Hz, 2H), 2.61 (d, ] = 5.7 Hz, 2H),
2.56(t, ] = 6.4 Hz, 2H), 1.85-1.76
(m, 2H)

7.62 (d, T = 8.2 Hz, 1H), 7.42-
7.34 (m, 1H), 7.28 (d, T = 8.5 Hz,
2H), 7.27-7.20 (m, 2H), 7.17 (¢,
1=79Hz, 1H), 697 (d,7=7.0
Hz, 1H), 6.93 (d, T = 2.2 Hz, 1H),

6.90 (dd, T = 8.4, 2.2 Hz, 1), 5.13
(s, 2H), 4.62-4.54 (m, 2H), 4.33-4.26

(m, 2H), 3.73 (t, ] = 6.5 Hz, 2H),
3.45 (dd, T=11.9, 6.1 Hz, 21),
2.64-2.50 (m, 4H), 1.80 (dt, T =

12.9, 6.4 Hz, 2H)

7.59 (d, 7 = 8.0 Hz, 1H), 7.38
(t,7=7.6 Hz, 1H),7.29 (4,7 =
7.7 Hz, 1H), 7.26-7.19 (m, 2H),

7.16 (t, T =7.9 Hz, 1 H), 7.07
(dd, 7= 15.1,8.2 Hz, 1H), 6.97
(d,7=7.6Hz, 1H), 6.67 (t,T =
8.6 Hz, 1H), 6.61 (d, T = 8.3 Hz,
1H), 5.13 (s, 2H), 4.59-4.54 (m,
2H), 4.27-4.21 (m, 2H), 3.72 (t,

1=6.5Hz, 2H), 3.45 (dd, T =
11.9, 6.0 Hz, 2H), 2.65-2.48 (m,
4H), 2.15 (s, 3H), 1.85-1.75 (m,

2H)

7.45-7.36 (m, 2H), 7.37-7.29

(m, 2H), 7.25 (d, T = 7.1 Hz, 1H),
7.08 (t, T = 8.1 Hz, 2H), 7.02 (d, T =

11.7 min, 100%
10.3 min, 100%

11.2 min, 100%
10.0 min, 100%

10.9 min, 100%
9.7 min, 100%

11.0 min, 100%
9.9 min, 100%

13.0 min, 99.6%
12.5 min, 99.6%

7.4 Hz, 1H), 6.96 (d, T = 8.0 Hz, 1H),

6.85 (d,7 = 8.2 Hz, 1H), 5.10
(d, T = 12.6 Hz, 2H), 4.60-4.51

(m, 2H),4.47 (dt, T = 8.8, 4.1 Hz,
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TABLE 2-continued
O
)I\ COH
O N/\/
H
| |
)\ /\/O
(@) O
HPLC-1: Rt min,
Exam- < LCMS, purity; HPLC-2:
ple Name R present [M +H]* 'H NMR (400 MHz, CDCl;) & Rt min, purity
benzyloxy) 1H), 4.23 (t,J =4.0 Hz, 2H),
carbonylamino) 3.40-3.32 (m, 2H),2.94(d,T =
propanoic acid 12.8 Hz, 1H), 2.49 (t,] = 6.8 Hz,
2H), 2.21 (s, 3H), 1.89 (td, T =
8.6, 4.6 Hz, 1H), 1.75 (dd, T = 13.4,
7.9 Hz, 1H),0.93 (td, T = 8.3, 5.0
Hz, 1H), 0.68-0.61 (m, 1H)*

22 3-((3-(3-((2-(3- F. Yes 563.3 747-7.36 (m, 2H), 7.36-7.29  14.8 min, 99.7%
Fluoro-2-methyl- (m, 2H), 7.25 (d, T =74 Hz, 1H), 14.6 min, 100%
phenoxy)ethoxy) 7.09 (dd, T =15.4,8.1 Hz, 2H),

carbonyl)-1a,2,3,7b- 7.02(d,J=7.3Hz, 1H), 6.72
tetrahydro-1H- (d,J=8.3 Hz, 1H), 6.66 (t,] =
cyclopropalc] 8.8 Hz, 1H), 5.11 (s, 2H), 4.61-
quinolin-7-yl) 4.50 (m, 2H), 4.46 (dt, T = 8.8,
benzyloxy) 4.1 Hz, 1H),4.23 (t, ] =4.2 Hz,
carbonylamino) 2H), 3.40-3.32 (m, 2H),2.94 (d, T =
propanoic acid 12.9 Hz, 1H), 2.48 (t,] = 6.8 Hz,
2H), 2.07 (s, 3H), 1.88 (td, T = 8.6,
4.6 Hz, 1H), 1.75 (dt, 7= 13.6, 6.9
Hz, 1H), 0.92 (td, ] = 8.3, 5.0 Hz,
1H), 0.69-0.60 (m, 1H)*
*'H NMR (400 MHz, MeOD) 3.
Example 23 40 Step A. 3-(2,3-Dimethylphenyl)propyl 5-bromo-3,4-
dihydroquinoline-1(2H)-carboxylate
3-((4-(1-((3-(2,3-Dimethylphenyl)propoxy)carbo-
nyl)-1,2,3 4-tetrahydroquinolin-5-yl)-1H-pyrazol-1-
yDmethyl)benzoic acid 45 Br
(@)
50 N
OH )\
@) O
N—N 55 Thetitle compound was prepared using a procedure? analo-
/ gous to 2-(2,3-dimethylphenoxy)ethyl 5-bromo-3,4-dihydro-
YV quinoline-1(2H)-carboxylate except that ethyl 2-(2,3-dim-

60

65

ethylphenoxy)acetate was replaced by methyl 3-(2,3-
dimethylphenyl)propanoate. LCMS, [M+Na]*=426.0.

Example 23

Example 23 was prepared using a procedure analogous to
Example 9 except that 1-(7-bromo-1a,2-dihydro-1H-cyclo-
propalc]quinolin-3(7bH)-y1)-4-(2,3-dimethylphenoxy)bu-
tan-1-one was replaced with 3-(2,3-dimethylphenyl)propyl
5-bromo-3,4-dihydroquinoline-1(2H)-carboxylate. LCMS,
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[M+H]*=524.3. '"H NMR (400 MHz, MeOD) § 8.02 (dt, 2H), 2.29 (s, 3H), 2.22 (s, 3H), 2.00-1.88 (m, 4H). HPLC-1:
J=7.3, 1.5 Hz, 1H), 7.97 (s, 1H), 7.90 (s, 1H), 7.68 (s, 1H), Rt=11.9 min, purity=100%; HPLC-2: Rt=10.9 min,
7.62-7.46 (m, 3H),7.21 (t,J=7.9 Hz, 1H), 7.15 (dd, J=7.6,1.3 purity=100%.
Hz, 1H), 7.07-6.94 (m, 3H), 5.50 (s, 2H), 4.23 (t, J=6.2 Hz, The following Examples were prepared in a manner analo-
2H), 3.84-3.70 (m, 2H), 2.82 (t, J=6.5 Hz, 2H), 2.79-2.70 (m, gous to Example 23.

TABLE 3

HPLC-1: Rt min,

Exam- LCMS, '{{ NMR (400 MHz,  purity; HPLC-2:

ple Name Formula I M+ H]* CDCl3) Rt min, purity
24 3-((4-(3-(4-(3- 9} 556.4 8.06 (m, 2H), 7.75 (s, 1H), 12.9 min, 97.5%
Chloro-2-methyl- 7.58 (s, 1H), 7.49 (m, 2H), 12.6 min, 99.5%
phenoxy) OH 7.19 (d, J=7.4 Hz, 1H),
butanoyl)- 7.12 (t,J=7.7 Hz, 1H),
1a,2,3,7b- 7.02 (m, 1H), 6.93 (m, 2H),
tetrahydro-1H- N—N 6.66 (d, T = 8.0 Hz, 1H),
cyclopropalc] 5.42 (s, 2H), 4.04-3.94 (m,
quinolin-7-yl)- / 1H), 3.88 (m, 1H), 2.78-

1H-pyrazol-1-
yDmethyl)
benzoic acid

25 3-((@-(1-((2-(3-

Chloro-2-methyl-

phenoxy)ethoxy)

carbonyl)-1,2,3,4-

tetrahydro-
quinolin-
5-yl)-1H-
pyrazol-1-yl)
methyl)benzoic
acid

26 3-((4-(3-((2-(3-
Chloro-2-methyl-
phenoxy)ethoxy)

carbonyl)-

1a,2,3,7b-
tetrahydro-1H-
cyclopropalc]
quinolin-7-yl)-
1H-pyrazol-1-

yDmethyl)
benzoic acid

éﬁﬁ

O,
e}

S

546.2

O

C

2.68 (m, 1H), 2.63
(m, 1H), 2.21-2.12 (m,
2H), 2.07 (br. s, 1H),
1.99 (s, 3H), 1.69 (m,
1H), 0.84 (m, 1),
0.46 (m, 1H)

8.08-7.99 (m, 2H), 7.65 (s, 11.4min, 97.1%

1H), 7.61-7.52 (m, 1),
7.52-7.39 (m, 3H), 7.11
(t,7=7.9 Hz, 1H), 7.07-
7.00 (m, 2H), 6.97 (d,
1=75Hz, 1H), 6.72 (d,
7=8.0 Hz, 1H), 5.42 (s,
2H),4.57-4.51 (m, 2H),
4.23-4.17 (m,